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ABSTBACT 

This newsletter contains items. of interest to anyone 
concerned with science and society interdictions. The first section 
consists of various neWs iteas and ccniBunica tlons that range fron 
announcements of scheduled seminars, workshops aild conferences to 
brief descriptions of conference proceedings, current "research work, 
and discussions rela;tive to the social issues concerning science. 
This issue contains 27 such news items. This issue also contains two 
feature articles: (1) Meeting Reports on the X?th International ^ 
Congress of the History of -Science: Notes and Commentaries; and (2) 
Sociobiology: The New Synthesis. The first ^article consists of a - 
summary and critical evaluatioh of th? proceedings of the Xfth 
International Congress of the History of SclelfTce as observed by thre.e 
attendees. The second article is an in-^depth investigation of the new 
area of science - sociobiology. A gejieral bibliography is included. 
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COMPLIMENTARY ISSUE ^ 

i 

•Please, accept this ^complimentar^T.issue Of 
the Nevsletier . Subsciiption infonndtion 
will be c6ntained in , the January issue. 




NSWS ITEMS AND. COMMUNICATIONS 



A. fubllc Forum on Recombinant DNA Research: November 10-12, 1977 

/ Bloomington, Indiana, will be the site for ^an open conference on the 

sooial, ethical, legal, an^ policy implications of recombinant-^ DNA and other 
controversial scientific research, iftovember 10^12, 1977. ' The conference, 
jointly sponsored by the City of Bloomington and the Poyjiter Center on Aifter- 

^ ican Institutions- (Iifdiana University) will feature participants from aca- 
demia, industry, government and the private sector, r A pre-conference ses-^ 
sion on Mondayv evening, November 7, "Human Society and Environmental Di- 

, seases," will" address topics of particular concern to residents of Southern 
Indiana, who have been recently embroiled in' contrioversy over PCB contamina- 
tion of local water supplies and farm lands. Major sessions and presenta- 
tions include: 

> 

Monday, November 7 '^Human Society and Environmental Diseases." Speakers: 

James Marks (Ohio* Department of Health) and William H. McNeill (Profes- 
' sor of History, University of Chicago). 

> Thursdiay, November 10 '[evening] "The Promise and Peril of Genetic Engineer- 
ing.** Speakers: Walter Gilbert (Professor of Molecular Biology, Har- 
vard University) "The Promise of ^Recombinant DNA Research; '* Frank 
Putnam (Distinguished Professor of Molecular Biology and Professor of 
Zoology, Indiana University), "Recombinant DNA:. Issues and Cons'e- 
queaces;" -and Liebe F. Cavalieri • (Sloan-Kettering Institute, and Pro- 
fessor of Biochemistry, Cornell UniversiTty) , "Recombinant DNA as a 
. Technology: Societal Implications." - » • 

. Friday, November 11 [morning] "Regulation of H^zardous"^^^earch: Constitu- 
tionality, Liability and Insurability," Speakers: Patrick Baude (Pro- 
fessor of Law, Indiana University)*, "Governmental 'Power tp Regulate DNA 
Research;'.' Roger Dvorki n tP^ofe ssor of Law^^' Indiana Univar^^yXy "Le- 
• f gal Institutions and Recombinant DNA Research;" and William' rV Miller 

(Vice-President, American States Insuramc^o. ) , "The Legal Liability* 
' Df^, Recombinant DNA Research: -Is' It Insurable?'* ' 

. • ► 

' Friday ^ November 11 [afternoon] "The"s§arch for an fequitable Science' PcJlicy 
Speakers; Burke* Zimmerman (Staff, House SiJi}>commlttee on'^Health and the 
Environment) /"The Right of^ Free Inquiry: Should the Government Impose' 
. Limits? "a;' Sheldon -Krimsky (Progi^am in Urban; Social aijd Environmental 
, / Policy, Tufts Uni^fersity^ and member, Cambridge Experimentation. Review 
\ Board), "Paradigms and PoiiXics: The Rootis of Conflict Over Recombinant 
DNA Re3earch;" and Judith Rllndal (Science Correspondent:-. New York Daily 
News ) , ^ "Re.combinant 'DNA Res^rch: Perspectives of .a Science Journalist.* 

* Friday > November 11 [eveninj^ "Th'fe Public^ Interest : Corporate and CitizeH^g. 
Viewpointfi" Speakers: Roland F. Beers. Jr.. (Vice-President fbr Re- ^ 
search Affairs, ^Miles iaborato]:les)',,^^¥otential of Recomblniant' DNA v 
, Technology in Industrial Processea;" and Francine R. Simring (Commit- 
tee for Genetics, Friends* of ftie Earth,, .and Coordinator, Coalition .for 



Responsible .Genetic Research) "Quo Vadis? A Public Interest Point of 

^ Saturday,. November 12^ [morning] "The Social ^nd Ethical Implications of Re- 
• i\ combin^nt DNA Research," Speakers: Willlaiii;F. May (Professor of Reli- 
gious Studies, Indiana University), "The Ri^ht to Know and^ The Right to 
Create;V and Stephen P, Stttch (Professor of Philosophy, University of 
^ Michigan), "Natural Barriers and Forbidden Knowlec^e,^* - . * 

There ji^^ no registration fee for the conference. Local accomodation^ arrange- 
ments, njay be^gpade directly through The Indiana Memorial Union, Indiana Uni-^ 
versity, (812)337-2536, Conference Coordinator is J'rofessOr Robert-P, -Barei- 
kis; for further tuformation, contact The Poynter Center, 410 North Park 
Street, Bl^omlngton, Indian^ 47401, (812)337-0261, . , 



Statement 6n Scientific Freedom by ACM Policy Co^imittee ^ 

< • . '* - ' 

The Committee on Computers and Public Policy of the Association ^for Com- 
puting Machinery (AC^O has pubi,she4 the following statement on ^ientif ic 
freedom* for icotmnent by ACM members (condensed from the report published in , 
the Communications of the ACM >: . ^ 

Argument ^ ^ . ' • 

No human. endeavor transcends national boundaries so completely, regular- 
ly, and obviously as science. Jt is an international activity par excel- . 
' ' lence . All scientific workers are continually in debt to their colleagues^ ip 
other countries; in no area of scienc^ is any single country self-sufficient . 
It *f ollows* that all scientists must bfe sensitive to and stipportive of scien- 
tific freedom thi?ovjghout the world*, SucK scientific freedom, involves the 
ability of all scientific workers to • v 

-- carry on their work free from poliu^cal interference; ' 

— communicate freely with colleagues e^rywhere about all aspects of 
their woric not directly connected to national 'or commercial security; 

— travel freely within 'and outside of\ their own -countries ' to scienti- . 
f ic conferences and other- meetings given only the availability of funds for 
such travel, ^ - * # 

While individual acj:lvity in support of scientific freedom should be 
encouraged and applauded, the effectiveness of ind^^vidual endeavors cannot 
be as great as that undertaken by bona fide scientific organizations because 
of theiB^ gteater resources and their ability to rep-resent coherently large 
numbera of scientists. Moreover, whije individual actions may be most ap- 
, propriate when focusing on the humanitarian .aspects of denials of scientific 
freedom, scientific organizations can itore apprqpr lately focus on profes- 
i3ionai aspects of scientific freedom such as tltose. listed above. And since 
triese professional aspects of scientific freedom lie at the heart of sue- » 
ce^sful scientific endeavor, they must be addressed even though inevitably 4 
they involve scientists in issues with political components'. Preeminent 
among Scientific organizations^ which can consider; action iti these areas are 



the national and intern^ioiJal scientific societies, . • , * , . 

Appropriate Actions ' ' * 

National scientific societies iftay engage in i variedy of activities at ^ 
various levels of passivity and agressiveness in the support of scientific 
freedom. Among these are: , - - ' , 

1) Setting up mechanisms by which they will^become aware of violations of 
scientific freedom ^nd by giving full publicity to all. such violations 

^ which are uncovered, » ' 

2) Establishing policies to give aid to scientist's in the discipline who 
are deprived of scientific freedom; stich policies could encompass, for , 

^ example, writing letters to appropriate officials in the country in - 
question and arranging invitations for such scientists to visit or emi- 
grate to the United States,^ 

3) ' Establishing policies which prevent support or Cooperation by the or- 

ganization with scientific conferences, meetings,, etc, , in countries 
with demonstrated and uncorrected examples of violations of scientific 
fi;eedom or in countries which will not give appropriate guarantees that 
such violations will not ©ccu^, # 

4) Individually and in concert with other scientific societies applying 
pressure on their own government to svroport 'in ^very way possible acti-. 
vities of the society in the furtherance of sciBntific .freedom,^ 

Discussion 

.Some unequivocal supporter^of scientific .freedom nevertheless oppj^se 
activities of the ^ort described above for a Variety of reasons. Among 
these — and responses to them — are: 

1) Such activities are^ more appropriately individual actions rather than 
those of scientific societies . This has b^en dealt with in the Ai5gu- 
ment, ' ^^^^^ 

2) Such activities involve interference in the domestic affairs tjf other 
countries. We suppose they do. But when such interference involves 
individual human rights rather than, far exainple, national customs or 
laws or policies more generally, then the fact that we live on» the same 
globe, that no man is an island, that we, therefore, have obligations to 
all our fellow men, should transcend such considerations, in addition, 
it might be noted that many policies which restrict scientific freedom 
are in violation of the^ Helsinki argreements, 

3) Such activities may be at variance' with the foreign policy aims of one's 
own government r At least as far as the United States is concerned ,^ no 
foreign policy can be true to the ideals' of this country which ignores 
human suffering las the price of friendly relations; nor can any such 



' ^ ^ . ' ^ ^ . ( / 

foreign policy be in -the long run effective^ in ithe pursuit of- "higher** 
goals, ' * ^ ' • ' * \ I 

Such activities will be ' inef fefctive .and will* divett energies from acti- 
vities more central to the 'business of the society . . Ineffectiveness is 
possible but one catmot know without trying. Evidence up t^ 'this point 
is not T:onclusive on either si-de! M^eover, to refuse to devote. some 
energies to issutfs of th^s kind is to ignore the truth that all branches 
of science are today inextricably intertwined with national* and inter- , 
national affairs. ^ # / 

V 

[Condensed from Communications. of the ACM 20. August, 1977: 615-616.] 



Science Writing^Di&cussed by Journalism Association * * *• 

• 

Scienc^ communication programs and courses in AmeriQan colleges and uni- 
versities are increasing in number ^nd variety, but the field is currently 
beset with ^ wide rangfe .of problems related to ^^cent changes in both science 
and journalism, Few'bf the standard texts in the field, for example, adcfreag 
modem methods of science commiyiication; there is polite disagreement over 
the boundaries and definition of the field; arid at present no formal agency 
exists for confiminlcation betwey fellow teachers ^nd' researchets. Some idea^ 
for remedying this situation were discussed at a kpecial sessionr on 'science 
communication held August 21, 1977, at the Association for Education in 
Journalism (AEJ) annual meeting in^ 'Madison, Wisconsin, The s^ession (organ- 
ized by Sharon Friedman [Lehigh] -and Rae Goodell {M.I.T]) and subsequent 
discussions at the AEJ meeting demonstrated a high level of energy and acti- 
vity in a field that has been booming in the media since the i960's. For..^ 
example, the percentage of newspapers in 21 American cities, reporting that 
they had science writers on their staffs increased from about 13% iu 1962, 
to 74% til 1967 and 76% in 1977^ despite the fatt tha't in thejfeame period the 
number of >ap'ers those cities declined! 1 Yet this .continued demand is 
only recently being met with new efforts in the jounmlism schools. A 1975 
s*irvey2 of U.S. schools of journalism, sponsored by /£he National Science - 
Foundation and the Council of AHericari Science Writers (CASW) , found that 
some 35 schools had programs or courses in science writing; JJ5 of these had 
been develope^bef ore 1970. Many journalism school's, however, are experien- 
cing a revivai^f in^rest and enthusiasm in the subject and have begun to 
revamp their courses aftd 'programs in response to requests from the 'scientific 
community and tq increasingly interesting afd "newsworthy?" issues involving * 
the interaction of science and the public. "Preliminary results of a more 
recent survey 3 conducted by Friedmant Goodell, and Lawrence Verb it (SUNY- 
Binghamton) indicate renewed activity byj|cientist43< and engineers; one- 
third of the sch6ols reporting in the si^ey offered science communicatioji 
programs within S&E departments. One participant at the AEJ session ^pacted 
to ^is finding by speculating that scientists may be pushing for more sci- 
enp^ communication because* they are beginning to believe that "if the story^ 
is to be told we* should tell it ourselves." ' ' • 



4 

It* may not be so clear j^^owevef, exactly how^^'tq^teach ^mione to tell ^ 
this stoxy. session participants recit^ed a familiar l>itany of the "problems 
of teaching writing to, science majors their entrenching in technical 
jargon and style, their difficulty in grasping the audiencei^el, and the . 
common *at tit ude that commun£catitig science is somehow a lesser^<;tivity than 
doing it, ar> activity best rele'gated to the Science, "drop-out"^ O^Kthe 
other hand, journalism* majors are often either "scared as hell of scffence" 
or out to play Vtoodward and Bernstein in the research labs. Unfortunate!^ . 
such students frequently know little about the nature' of ^^cience and the 
scientific process, and instead focus on current sci^ce-related public 
issues, often without fully understanding the contextXwithin which these 
issues arise. Journalism* schools will usually require courses. in political, 
science or- government for students i^ntendlng to become political reporters; f 
yet few journalism schools offer or require 'companion courses on^^ience ^d 
public polic^ for students interested in careers in science jcAirnalism. 

Moreover, science is still too of t^n -cegrSgl&ted as a separate topic in 
the journalism curriculum, rather than routinely integrated into the general^ 
or public-af fair§ reporting classes* as a regular "beat" ^this ^method has, for 
example, been successfully used in journalism classes at Stanford University) , 
Emphasis in the programs remains largely on print journalism, predominantly 
newspaper^, despite the^N^F-CASW report thSt graduates are im)s| often placed 
%i<public information jobs, in specialty publications, and as general-assign- 
ment newspaper reporters — 'in that order. One teacher remarked that "we'd - 
like to teach abobt science on television but most of us don't know anything 
about it." Many of t^e teachers chorused the question — is my j^b to '|:eaph 
writing or -science? » . , * ' . 

In the discussions centering on the criteria for/ including ^rogfams" in 
a Science Communication Directo^ry, it was soon appare^it that the field is 
neither' so uniform nor so well-defined as orv^ might assume. AgriculJ:ural 
.journalism waa singled* out as a'case ik point. Along with the endowment of 
the lajid-grant colleges in t;he 19th century and the committment of 'the USDA 
to agricultural i:esearch, many courses V&nd, later, programs) were developed* 
which emphasized both publli^ and in-field communication of agricultural in- 
formation. Iowa State Unive"rsity, for example, first offered a course in 
agricultural journalism in 19Q5. As agriculture in the Utiited States diver- 
sified and grew %n economic strength and \technologlcal. sophistication, so 
too did the "ag" journalists. Today a typical graduate of one of ^these pro^ 
grams is a$ likely, to write a^out rural haaltik problems or the effects of 
pesticides on the. environment as *about hoa breealifll or. feeding. -Yet agri- 
cultural journalism ^aa often been considered to be something different from 
science jburMlism. Similar problems of territorial definition apply to^the 
fields of health/medical writing and home. 6conomics/;iutrition writin^^ S^ch * 
diversity of interest may compound the problems of compilers of surveys or 
directories, but interaction at the AEJ session indicates that, however 
sharply these journalists m^ define their territory, they share many common 
problems, interests and needs in research, teaching and practice of their 
trade. 
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There were/ two promising results of the AEJ discussions: 1) steps'are 
being taken to^ publish a science communication newsletter (l^iterested con- 
tributors, participants, or consumers should' write Professor Joye Patterson, 
School of Journal isiji. University of Missoi^ri, Columbia, Missouri 65201); 
and 2) *some effort is being m^de to sportspr a special workshop on science 
communication teachinjg and research at a* future meeting o^f a Journalism o^ 
science association. Bdth these possibilities indicajte a revival of interest 
in the field by journalism educators Who have begun noCicing the strdn'g 
Scienle compoftent in many important public issues; we can only hope thab 
they will be met by cooperation and -encouragement from scientists, so that in,^ 
the future neither group will have to tell the story by itself .-MCL 

NOTES ^ . ' • 

1. Data from Editor and Publisher Directory , as compiled by Joye Patter^son, 
University of Missouri., for the* NSf-CASW survey report. ' ^ * ' 

2. Joye Patterson, report at the session on science writ4^. Annual Meeting, 
Association for Education'in Journalism, 21 Augi><£. 1977, Madison, Wis-* 
consin-. * • * * • 

3. * Results of this survey will be published as a4*birectory of Science ^. 

Comiounication Courses and Prpgrams'' [forthcoming]. 



Project on Philosophy and Engineering Ethics 

• * ' *^ 

In fn att^tept to broaden .the discussion of the problems of engineering 
ethics, a three-year National Project: bn Philosopljy and Engirteering Ethics^- 
' adtninistered by the Center fot the' Study of the* Human Dimensions of Science 
and Technology at Rensselaer Polytechnic institute will bting together en- 
gineer^ and philosophers tp explore and assess the possible contributions 
' philosophers might make in She area of eAgineer.ing ethics^., , ^ ^ 

. • J 

The Project will recruit fifteen to eighteen practicing engineers ,. from 
both' the academic and non-academic engineering cotnn^ities, and an equal nuip- 

• ber of philosophers, who will develop, impfement and* evaluate teatn projects, 
meeting in special two-veek^ ihstitutes during Summer 1978. Each philosopher/ 
engineer pair- will then work out the details of their projects during tUfe 

.,'1978/79 academic year, and ^ the participants will recoiwene for a 5i-daytwork- 

shop in tfhe Summer of 1979 to critique project plans. After projects are 
' cafried out doring ttje 1979-80 academit year,*a final 1-week workshop will be 
lield in Sutmner .1980, at which time each team'will report on .the results of 
its project. . The project' is directed by Robert J. Baunj, Direc t^ of effe 
Center for the Sfudy df the Huitian Dimensions of Sciei],ce and Technology and 
Associate Professor of Philosophy, -Jlensseiaer Polytechnic Institute, a|id is * 
funded by the Nationail Fndowmenf f or the Humanities. Interested persons 
should write to^ Dr. Baum art- the National Project on Philosophy and Engineer7 
,ing^ Ethics, Himan Dimensions Center, Rensselaer Polytechnic Institute, Troy, 
NewWork 12181 [(518)270-6574]. Deadline for receipt^of applications is 
\ JAuary* 15^ 1978; announcement of participant selections will be mad^ 



i^ebtViary 15^^978. ^ 
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Chautauqua Courses on E.thica^ 'Plpll^V^Hfsgory' and 'Sociology of Sclgnce l' ' 

Jxi a cooperative enf^j^l^^ with, tha<N^ Sc4ence Pbuh4atibn^ xh^^ * 

, American Association for\th(fe*A^aQdej|^fe^!of* Scien ^(AAAS) .administers a ' 
• -year-0/)ng series of^"^^i^rt courses fo£, college teache;rs. §pi(tes available are, 
• Specific to each course or location^ deadlines. are usually 4 weeks prior to 
the begimning of a, course • For the convenience Of our readers 9 we ^are lis t ing 
^ few of the interdiscip'^inary courses (with7dire<^tpr , dafes and regional - 
location) that might be o^ interest: . ' 'r^ r ^ % 



Western Circuit ^ \ 



(W-1) •"Thermodynamics, Art, ?otetry, and 'the Environment", Henry Bent - 6-7- 

March 197ff' (Texas), 9-10 ^^i^ch, ?9 (dalifornia) ; . 
(W-7) rPerspectives'in Bip-Ethics'^', Har^s W. Uffelmann - 7-8 November 1977 
^ (Texas), 10-11 Novembe;: 1977 (Colair^d^:)^, 6-7"March 1978 (Colorado), 9- *\ 
^ . 10 March 1978 (Texas); ^ M 

. (W-10> "The" Politico of Government Budge«ng", Allen Schick - 14-15 ^ijovember 
1977 (Texas), 13-14 Match 19^78 (T^xa^ ; , 
(W-11) "Reae^ch, and Development Decisions and JPul^Tic folicy",. Wiliis .Shapleji^ 
- 31 October - aiNoi^wpber 1977 Oregon), 3-4 November 1977 (Cal^if ornia) , 
' 6-7 March J-978 (Oregon) ,/9-10 March 1978 (Calif omi^i) ; ^ . * 

Central Circuit • - * 

1/ 

(C-4) "Recombinant DNA: Social and Scientific Perspectives", Elizabeth • 
Kueter and LeRoy Walters - 3-4 NovemE'er 1977 (Michigan),^ 7-8 November 
1977 (Missouri), 10-11 November 1977 ^(Tennessee) , 23-24 'March 1978 
(Missouri) , 27-28 March 1978 (Tennes^e) , 30-31 March 1978 <Michigan)j 

(C-10) "The Politics of Goyernment Budgeting", AUen Schick - 20-21 February 
* 1978 (Tennessee) J . y 

Eastern Circuit 
"» 



(E-7) "Genetics amj Society: A Dynamic Interaction", Robert F. Murray,' Jr.r 
14-15 November 1977 (Massachusetts), 21-22 Novenj^er 1977' (Maryland), 
20-21 March 1978 (Maryland) , ' 27-281 March ^1978 -(Massachuset^^) ; 
(E-11) "Ethical Issues in Death and-Dyi?ig", Thomas Beauchamp- 3-4 November 
'19'77 .(Massachusetts), 21-22 November 1977 <Pennsylvania) , 27-28 Felwruary 
.1978 (Massachusetts), 16-17 March .1978 (Ifaryland) , 27t28 March 1978'. 
. (Penn6ylyani|^ ; * * . ' ^ 

(E-12) "Scientific Sexism: An Exploration^^ the Sociology of Science", Ruth 
Hubbard* - 23-24 February 1976 (Massachusetts), 27-28 February 1^78 ♦ 
(Georgia) ; \ ^ * .- 

(E-13) 'iHistary of Physical Science sinc^ Newtek", Stephen Brush r 31 October 

• - 1 November, 1977 (Maryland) , ^ 10-11 Noveia3||r 1977 (Pennsylvania) . 

# 15 November 1977 (CoiBfectiQut) 21-22 November 1977. (Georgia^), 2-3 ' • 
March 197g (Maryland), 6-7 March 1978 (Pennsylvania), 23-24 March 1978 
'(Georgia), 30-31 Marc* 1978 (Connecticut) ( . 

(E-15) "Social Indicators^', Dennis- F. Johns^toA 17-18- November 1977 (Penh- • 
sylvania), 21-22 November .1977 (Connecticut) , 16-17 Mlarch^l97a (P^nn-* • 
sylvania), 2T-28 March 1978 (Connecticut). 
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Foj: complete' in format ipn on all the available coursiss (which includfe aJ.so' 
many discipline-Oi;i^nted Courstes) and application forms, write* tp the Office 
of Science Eflucati^h, AAAS, 1776 Massachusetts Avenue,- N'.W. , Washington, EL.'C. 
' 20036 for the "Announcement of NSF Chautauqua- Type Short, Courses for Goileg^ 
Teachers', 1977-1978.". . ^ - * ' ' ^ • • • 

t * . I* * ' 

•', -■ • ■ ■ • A,. ■ ■ ■ ■ ... 

NSF Awards Public Service Science Residencies .and Int'emshifos 

^ — ~" ^ 

^ The National Science Foundation has a^mounced awards of 
vice Science Residencies and 10 Public Service Sciertce intei_ 
be made under NSF's Science for Citizens program." Publ^^/^erv) 
Residencies and Internships (P^S^I)'are intended to ei;icourag^ exp^ 
scientists, engineers, and S&E students to participate in activities which 
will help citizens reach informed decisions* on sciehCe-related policy issues. 

Examples of the r^nge of activities included ^in ♦thesfe PSSRI awards are: 
±n association with the Texas Public ItitereSt Research Gr5pp,*an intem-wlll. 
examine the ^cial and economic ramif icatiens of altetnatip apprpach^ to conn 
# trolling floOTing and storm^w^ter pollation in two Houston watersf-heds, and 
^ wili uadertake ,a program, 'of pi^blic education: , in this area^ twOv resident* will 
serve as science advisor and sciepce writer f or, ^ wee kly Virginia' hewsi)apBr , 
treating a series of technological issues* facing thet community" and assisting 
^the development of town jnee;tings to disct^ss these wkues; a resident will 
. prepare materials on occupational health and develojpments in tlie study of 
industrial disease for d^j^emination, througt^ training sessions, meetings,' 
and publications, to union members; an intern will work with the Pacific * 
Science Center to* develop -an educational display^ of regional ^nd 16cal power 
'generation systems,^ consumption trends^ and^ future options, and ^telephone 
switi:hboard service' to* provide specific infigrmation or direct ca^e^rs. to 
other • information sources. * ' 

•For farther information on this program, see "Public Service Science 
^ Residencies and InterTiships,'"* Newsletter on Science, , Technology an4 Human . 
Values, April 1977, pp. 1-2. • ; / ' ~ ^ 

EVrST Program Announces 19^7 Awards ' ^ . , \ 

' ^ , • . ^ * ' * * '\f^. 

NSF'fi Ethics and Val\ies in Science and Technology (EVTST) program had( 
announbed its awards for*fiScal year 1977: \ 

1. Michael S. Baram, Franklin Pierte Law Centers Cdfncord, New Hajnp shire ' 
03301 ^"Ethicai, Issues in 'Regulation and Risk Management: A Study of 
Feder^f Science-Related Agencies.** * * • 

Objectives : - To identify the' ethical and legal issues ±n the use of ipst- 
benefit^ fisk-ben'ef it and other "rational" decision making techniques , to 
f miknage scientific aad teahnological developments* associated with tocer-* 
tain costs, risks and benefits to individuals and' to society. 



-9- 



2,, taul R, Brass, University of Washington, Seattle, Washington, 98195; 
."Value Isjsues in Technological Innovation and Social Choice: A Case 
. Study of United St;ates^Rice Prpductioiji Technologies in South Asia." 

»• • ^Djectivtesf To >«^lore and analyze sptoe of the vdlue assumptions and 
, iTnpHf.catiotis .surrounding the transfer of innovative rice research and , 
production techniques from 'fhfe United Statfes to South Asia,' 

3, ^ £• Ray Cantfirbery, Department of Economics, Florida State University, 

Tallahassee, Florida 32306; ''A Study of the Impact of Values on^Economic 
Research and Policy Analysis," » ' 

Objectives: ^To'^ identify and analyze the processes by which .value's become 
involved in ecoisioiiiic science, and the factors associ'ated with divergent, 
values among different ^chools^ of economics, in relation to the develop- 
ment of nat±enal economic "policy , * 

A. Kan Chen, Department , of Electrical Engineering and Computer Sciences, 
University of Michigaa, Ann Arbor, Michigan 48109; "A Study of -Value- 
'Oriented Social Excision Analysis," » 

Objectives: To develop a procedure, base?4. on formal social decision 
theory, to describe the value contexts in which different, 'contending ' 
groups perceive particular technologies, and to'^use those value descrip- 
tions to establish •connnunication and effect value trade-offs between the , 
groups, ' ^ ' • 

5-^__Willard Gaylin, Instit^e,o£ Society; Ethics and the Life Sciences, 360 
^ ^ Broa'dway, Hastings-on-Hu^on, New York 10706; "The Dynamics of Scienti- 
fic Research: Sttidies of Scientific Research on Aggression" (25% support 
provided by the l^H) , ^ 

Objectives: To cofiduct a two-year, ,interdisciplinai;y study of three 
"Aborted research projects on violent behavior, to determine tlje political, 
legal, and ethital dynamics that led to their demise, / 

6\ Sajnuel Gorovitz,^ Council for Philosophical Studies, Department oftPhilo- 
,'^^ ,sophy. University of Maryland, Collegei Park, Maryland 20742; "Summer 
^ Jqstitute on PhiTbiujphical Ethics for , Science and Engirieering Faculty" 
r*N^O% support provided by the^ NEH) , ^ 

Objectives: To organize and conduct a four-week summer institute for 
faculty members from U;S» science and engineering departments, to enable 
them to study contemporary problems in moral philosophy as applied to 
issues in science and technology, ' . 

■ ■ ■ ^' 

7. Roger E, Kasperson, Geography Department, Clark University, Worcester, 
Massachusetts 01610; "A Study of -Equity I88ue8*in Radioactive Waste 
Management," / ' ^ 

Objectives: To stwdy hoyi equity con8idei:ation8 enter into public deci- 
» • • sions regarding technological developments, focvlsing on jradioactive waste 
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management as a piwblem which poses |Unique and significant coTobinatfons * 
of ethical .issues and technological uncertainties. ^ , 

8. Allen V. Kneese; Department of Economics, University of New .Mexico, Al-^ 
buquerque,.New Mexico 87131; ^A Study of the Ethical Foundations H)f 
Benefit-Co^t , Analysis ^Techniques" (30% support provided by the.NEH). 

' Objectives: To study the theoretical basis of cost-benefit analysis Srom 
an ethical perspective, and thus to clarify methodological and value 
issues raised when results of benefit-cost analysis are used to evaluate 
public policies involving uncertain scientific data and risks of large 
magnitude, ' / ' * 

9. Arthur H.. ;Livermore, AA^, 1776 Massachusetts Avenue, Washington^ D.C. 
20036; "R^ource Directory to Courses a^d 'Programs in the Ethical and* ^ 
Human Values Impli(iations of Science and Technology" (supplementary 

. grant) . , ' - * ^ 

Objectives? To prepare an inclusive, updated and indexed Resource- Direc- 
. tory to Courses and Programs in the Field of Ethical' and Human V^ue 
Implications of Science^^aaid Technology , which will^be disseminated for 
• use in d'fevelopin^and improving courses and programs. 

10. 'Pranklin A* Long, American Academy of Arts and Scientes^ 165 Allandale 
Street^' Boston, Massachusetts 02130; "International Symposium ort. Critical 
Value '^issues" in Choosing Appropriate Technologies in Developed and De- 
veloping Countries." " — 

Objectives:, An international interdisciplinary symposium to be »held in 
Boston in May 1978 to weigh the relative merits of high-technology and 
'low-technology models for the developed and ^ developing nations and 
consider whether tjiere exists the* basis for an "appropriate technology", 
suitable for global implementation, which would promote balanced develop- 
ment arid be in keej)ing with human and environmental needs. 
^ ^ ; ' 

11. Julia L. Makacushka, The Maxwell School, Syracuse University, Syracuse, 
New York 13210; "A Pilot Study o^ Informed Consent and^Equitable 'Compen- 
sation:* (50% support provided by the NEH)\ ^ 

Objectives: To conduct a' pilot study of the ethical and valt^e issues used 
to determine ^criterij^a for equitable compensation for personal injivT^^^- 
suiting from biomedical research, arfd industrial illness and injury. 

12. ^ Kennetli M. Sayre, ^Department of Philosophy, University oS Notre Dame, 

. Notre Dame, Indiana 46556; "Values and Electric Power Industry R6gula- 
s tion." * ^ ' I 

\ Objectives: To analyze the value dimensions oi decision making by a state 
agency responsible for el^ttric power regulation, namely , the Illinois 
Commerce Commission (ICC) . ^ * 
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13. Bert E. Swanson, Institute on Man and Science, Jl^nssedaeryille^ Ne* York 
12147; "Ethical Problems Confronting Scientists and Engineers as Commu- 
nity-Dey'elopment Experts: An Exploratory Workshop." 

cll^ctlyes: To conduct a wolkshop which will explore ethioal problems 
that confronjt scientists anc^engineera retained by local governments to 
assist in planning, ittpl^gent^ng and evaluating community development 



programs'. 



14. Charles Weiner, School of Humanities and Social Sciences', 'MIT, Cambridge, 
, Massachusetts *02139;. "Social Impa^s the Recombinant DNA Controversy 
— Documentation of the Responses of ' the Scientific Community, Govern- 
ment and' the Publicf" (30% support provided by . the NEH) . 



Objectives: To document the valjue perceptions, motivWELons, and actions 
of scientists and others involved in the growing national de^jate sur- 
rounding the recombinant DNA case ^Continuance of on-going project). 

Committee on Scientific Freedom and Jlesponsibili-ty to 'Sp.onsor Symposia 

The AAAS Committee on Scientific Freedym and Responsibility will spon- 
sor three symposia at the forthcomii^ AAAS Annual Meeting (February 12-17, 
, 1978)' in Washington, D.C. Additional details should be available *in late 
December and will be published in Science magazine and the January issue of 
the . Newsletter . Symposia sessl,ons^will include : • ' 

1) "Whistle-blowing and ScientTfic Responsibility: The Management of 

Technical Dissent," arranged by Rosemary A. Chalk and Frank von Hippel. 

^ Wednesday, February X5> 1978 [teoming^ "Technical Dissent* within the 
/ Regulatory Agencies: The Exf^ferience iri the Food and Drug Administra- 
tion. V Presiding: Harold Green (National Law Center, Georgetown 
University). Speakers: Carol S. Kennedy (Senior Psycliiatric Advisor, 
^1 Veterans' Administration, and former FDA Psychiatrist), Marc Novitch 

(Deputy^Associate Commissioner of Medical Affairs,' JT)A), Larr7 Horo- 
witz (Staff Director, Senate S^bcoiwnittee on Health and Scientific 
•Research), Norman Dorsen (Professor of Law, School, of Law, New York 
Ui^iiiersioy) . Discussant: Fratik vod Hippel'. (Center for Environmental ^ 
' StudiesT'^inceton University). 

Wednesday, February 15 [afternoon] "Te|:hnical Dissent within the 
Regulatory Agencies: The Experience in the Nuclear Regulatory Com- 
mission." Presiding: Betitley Glass (SUNY-S tony Brook). Speakers: 
Ronald M. Fluegge (Medical Physicist, Shoss •Rd:diological Group,, Inc^^ 
Cape Girardeau, ^issouri, and former KRC Reactor Engineer) Roger « ^ 
Mattson (Director, Division of Systems Safety, NRC) Henry .R, Myers, 
(Special Consultant on Nuclear Energy, House Committed on Interior < 
and Insular Affairs) , Robert J;. Baiim (Director, Center for the Stiidy 
of the Human Dimensions of Sc1.ence and Technology, RPI) , Discussant: 
Jeremy Stone (Director, PAS). - i 
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2) "Regulation of Sclentltlc Inquiry: Societal Concerns .with Research," . 
arranged by Hans Mauksch, Rosemary .Chalk, and Kurt Wulff. Thursday , , 
February 16 [morning and aftemoo'n sessions] , 

3) "Human Rights and Scientific Freedom: Are Scientists Special?" 
arranged' by John Edsall and Joel Prlmick- 



.Firiday, February 17 [morning] Presiding:/ John Edsall (Prpfes^or of 
• Biochemistry Emerl^tus, Harvar<^ IJ^^ivexslt'y) . Spe'akers: Robert W/ 
Kates (Prof^sor of Geography^ Clark University, and Chairman, NAS . 
Committee on Human Rights), Joel Primack (Associate Professor af 
Physics, University b#<:allfornla, Santa Cruz), Mark Mellma'n (Execu- 
tive Director, Committee of .Concerned Scientists, Inc.), Robert F. 
Drlnan (Member, U.S. House of Representatives). 



I. , Symposium> on Teaching the History of Science 

V 

The Committed on Undef graduate Education of the History of Science So- 

• ^ ciety will sponsor a symposium at the ScJclety' s annual meet;lng in Hlllas, 

Texas, Thursday, December 29, 1977. The symposium "Strategies of Undergra- 
duate Instruction" should be of special interest to those teaching courses 
involving the history of biology and medicine or the social aspects of sci- 
ence. ^ ^ 

Co-chairpersons and organizers of the symposium ate Arthur Donovan (West 
Virginia University) and- Maurice Flnpcchlaro (University of Nevada at Las 
- Vegas). 

* Speakers will be: Sheldon J, Kopperl (Grand Valley State Colleges), 
"Madness or Salvation: A Course. on the Hlstoryof Genetic Recombination;" 
Stanislaus, Dundon\ (California Polytechnic State University), "The Lure' of 
the Human and Social Dimensions in the History of Science;" Lois Magner 
(Purdue Univers4.ty) , "Magic and Medicine: An Introduction to, the History, of 
Medicine;" Nathan Slvln CUnlverslty of Pennsylvania) will comment on these' 
papers and speak briefly about his course on medicine l;i China. r 

' Interested persons should ^itact Stephen G. Brush (Chairman, Committee ^ 
on Uri^eifgrad'uate fedu»atlon) ,' De^P-tment .of History and Institute for Physical 
Science a^d Technology, University of Marylanc^, ^ollege Park, Maryland 20742, 
(301)454-2723. ^ * 



J. Conference Proceedings: Biomedlcai Research and the Public 
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In April 1976, a conference co-sponsored by Case Western Reserv^Ritver- 
sity and the Institute of Society, Ethics and the. Life Sciences examined the 
relationship between biomedical research and the public, in its historical, 
social, . political, legal and ethical contexts. The report on this, conference 
features edited transcripts of the presentations and the panel responses- arid 
discussion. Topics range from the roles of Congress, goT*emment agencies 
and scientific, organizations, to questions of freedom of Scientific inquiry 

■ ' ■ , 17- • 



and mechanisms for public participation and decision making. Available from 
the Superintendent of Documents, U.S. Government Printing' Of f ice, Washington, 
D.C. 20402. [^uest "Biomedic'al Research and the Public,"* May 1977, Pre- 
pared for 'the Subcompittee on Health and Scientific Research, Committee on ^ 
Human Resources, U.S. Senate], ' * , ' 



Conference Proceedings; Toxic gub^starices aod Trade Secrecy. ' ^ ' * 

Th|P Technical Xnfarmation Project, a Washington-based non-profit research 

• and education ^roup, has produced a tightly edited well-designed report on 

• a national workshop on toxic substances trade secrecy held in Coolfront, 
•/W6st Virginia, February 1977. The worlwfe^, supported by the National Sci- 

• "^^^nj^ Foundat^ion's EViST Program, invited representjf^tives from indus^^ry, govern- 

ment, academia, science j<Jm^alism, > and the private sector to discuss the 
l)roblems of communication and the rights and responsibilities of, in parti- 
cular, 1) citizens, 2) chemical producers, 3) scientists -and engineers, and 
. 4) gQveminent agencies. The report outlines the* specif ic recctamendations of. 
each of the four working groups on rights and responsibilities, but also in- 
Audes the comments ^nd suggested 'changes made, by members, thus presenting 
a .less bonoHthic and more realistic repott than most such publications. 

For further information write the Project Director > Dr. Albert J. Fritsch, 
Technical Information ^Project, Inc., 1346 Connecticut^ Avenue, N;W. , Suite 
217, , Washington, D.C. 20036.' * . ' 



Confeynce Proceedings; Ethics, I^rof essionalism gmd MaintainirjE- Competence * 

The^Task Committee for the PAC Specialty Conf ermice /6f the American 
Society of Civil Engineers (ASCE) has published the papers and addresses from 
a conference on. "-Ethics, Professionalism and Maintaining Competence," held 
Mar'Ch 1977 at 'Ohi^a State Uhiveraity. The thirty-two^apers touch on profes- 
'sional beTiavior and eurrent^afctempts to codify professional ethics' in en- 
gineering; on proffssional upgrading and contlnuin^g proficiency; and on 
.t(EraChihg« ethics to engineering students. The report includes', reprints of the 
. variouJB ASCE co4es and drffft codes as appendixes., Available from ASCE, 345 
Eadt 47th, Street, New York, New Vork 10017^ for $10.00. 



Periodical's List ; From SSi^na^ ko Sanjtjy %o Small Toim 



^ An extensive l±s^ of several hundred "Periodicals that Progressive 
Scientists Should Know About" was published in^June 15^77 by the Tallahassee 
. Chapter of Science 'for the PeopJLe. The accompanying description stresses 
/ that "the fact ,thAt a* periodical -is listed here does not necessarily imp-ly 



an endors.ement by our group," and the list does- contain a diverse (in affilia- 
tion, ^Krcplat ion, ;intent» and, c^st), international group of publicatiorw., 
-with complete addi^sses ,3nd occasional anhotyJ.ons. , ' ' / • I 

For a copy,, iend "4 self addressed stamqPI busitiesa size envelope or - 
threfe first class) p^tage sf'araps** to Tallahassee ^Scl^nce for the People, 
c/o Progressive Xechnology Co., P.O. ^Box 20049,; Tallahasse'e, lor ida 32304.. • 



Report; Academic Activities in Sciepce^ ^Technology av^ Society ' » . , 

Science, Teghnolat^, and- Society; A'glii:yey -and Analysis, of Academic ' 
Activitie3>in thg U>S ;rby Ezfj Heitowjt , .p.ul3.s^t6gether tjSe results 't>f ^the 
.'extensive survey conducted by H^ltoWit fcnd his Coijn^l]^Uniyer^i'ty idll^eagues 
on teaching and researcb^o^^scienc^V^techndlog^^, and, society (STS) . The 
report assesses, thfe deroograpl^ic datC*6n'iiQarsfe\&pon&qrship -A^d content, 
summarizes thh characteristicp^o^ 12^ .pfbgiwnsV''*ri^ i^clude^ sl« specific 
Jfrbgram case studies. .More^t^iato. a^xeporc oli/^upeyj results^ . the /pre^en^ vol- 
. ume Assesses th^ needs' in. the field, t^a^ticularty *in the af^as of ,text^olcs, 
increased t:ommuni(iationi< and faculty- develo^meffk and training. -> - 

. FoT smore informatlo^., , Cp;itacif,f^iDfe6$6r E-zfa^.Heitpwlt., Cbrnell'^Un'J.ver- j 
• sity,' Program ori^ Science, l^^'ctinology* and- Society , ltl}aca,. NeWt York" l<853j. 



Report: Res-eartfh Invo lvijig Children ■ . . ' , \ • ^ 

~^ — • \ \ - ^ ,^ , ^'^ 

' - Children who are ^uhjtec\s>f , rfe'^^rchW be. g^iVen Special proffectioiis 

' under th^ ret^^omnehdattons ^o'f ttte ^i||.-6eii&jer Vabio}ial 

-tection of. Hum^n Subjects- of ^iomefflcal^Sftad 3ehavipr.al ^e^ekTc\u. ''The,:Commis- 
sioti submitted its Report ^d" RecoBtoMS.n^aJilon^'i • 
at the end of Sejitember to, th^ -Secr^ta^:^ -^f £h'^ Heftartnjen^t rof\Eealxh , :Educa-^ 
tlon and- Welfare <HEW) and to^*Cong«sdr.' " By\law, .civaT report «uat ti«: cdnsi- ^ 
dered in the development of HEU;re^ulatloivs\goveri;ii^g' an/ tesearoh .th^ 
volves children and that is su)J)parte/i or rd^lated by department. 

* i The Cotamission.Fecommends. thdt thS' Responsibility for en^urln^ tltat*re-t 
search projects Involving .children meet the. sugge^t^d critetia .be vested *ip 
the 'local* review board'af the* institution, in vhich the resea^rch will, be con-'' 
ducted.v Th^*^ critBria are: that the research ^should be .scientifically sound 
*and significant ; that studies shbuld' have been conductfTd" on animals ^ ^d^lts 
Of older ch-ildt'ens;^befbre involviiig infants; that 'any irisks' involved /should be 

' minimized; that adequate measurea s^iould be^ taketHto^pfotect t;h6 Ipri^acy 
subject^ and their families, an4 to' maintain tha confidentiality of - informa- 
tion; and that subjects should be selettterd fairly. . ' . 

J , ^ . , • ■ • '* . , . 

. ' ' *HEW w>ll publis'h the full report in the Tedeyal Register arid solicit 
public, commerits on the recbmmetidfations before puDlisKing the proposed regu- 
lations. Single copi^es ?rf the rejport aire available from BetsV Singer, i^Ubllc 
Information Officer, National Commission for the Protection of Human Subjects 
Jloom 125, Westwood 'Building, Bethesda, Maryland 20016, '(301)496-7776. 
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* P. NEH 1978 Summer Seminars for Coll ege Teachers - , . , t ' ' 

* ^ The National •Endowment for the 'Humanities* will ^offer a^p^roxiifiaTely 100~ 

eight-^eek Summer 'Seminars for-College Teachers during the summer of '1978 . 
Seminars will cov€^r the various discipli^i^s .of the humanities and Humanistic 
social sciences an4 will be located at paajor uni'^ersities and research centers 
in all regio^js of ithe country. 

" • The purpose of the program is tb provide opportunities* for faculty mem- 
bers of undergraduate and tworyear colleges tQ wor*k yith distinguished schol- 
~ .ars in their fields at institutions with library collections Suitable for. 
advanced- study . Through research, reflection, and discussion with the semi- 
, nar dii?ector/arld their colleagues in the seminar, participating college 

teacliers will sharpen thftir uniferstandirig of the soibjects^ they teach and im- 
^ prove their ability to convey thes6 understandings to their .student^. Twelve 
' / ^ college teachers wiii be selected to attend each semlnarj and eacb participant 
will receive a stipend of $2,000 Tqf a two-month t^ure period -plus a travel 
* allowance of up to $400. . ' , - > * 

Specific information concerning seminar topics, directors, and locations 
will be available upon request *in early December. Prospective applicants 
should write to the Division of Fellowships, National Endowment for the 
. Humanities, '806 15th Street, N.W-. Washington, DiC. 20506, or call Mitchell 
Schneider at (202)724-0377. Application deadline will be March 13, 19^.' . 

Q. Program to Support* Publication Costs- of Humanities Texts ^ • 
•» , . . ^ - ^ . ' 

In order to/ehsu^e that research generated tfy^ grants from, tlie National 
Endowmerrt for th^ Humanities is mad^ broadly available to- the scholarly 
^ community and an Interested ptiblie, tlie .Endowment will ndw consider proposals^ 

requesting the ^ubvefntion of publication costs. ' ' . . 

This departure from past Humanities Endowment pal'icy allows both comr ' 
merciAl and non-profit presses to apply for assistance ^^tow^rds the publica- 
tion of majpx humanit:j.e8 .texts when the initial cash-flow is insufficient, to 
allj>w publication* presently to be considered, or where it seejns evident that 
. ' ^ intolerable losses would otherwise be suffered. ^ . C 

Applications are being ^ccppted for the publicat'ipn of research matetials 
which have r^ulted directly from Humanities Endowment grants, after such 
' - * materials have« been declared acceptable to a commercial or university press 

. by its normal standards of review. The form of the. propose^ publication must 
appear* appropriate to 'the nature of the work'a^d to the anticipated readership. 

Establishment of this program by the Endowment demonstrates Its gxowlng 
awareness of the impediments to the publication of scholarly work. If profits 
, a^e generated by works selected' for this program, then the Endowment will 

n;.. ' ■ . -20 . . . ■" ^ 
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receive relmburs'ement by some set foi:mula, ' . * ^ 

\' * A deadline' of- Decembej: 1, y977 has been established. • For further infor- 
mation' contact: ^Publications Program, tlivisioti of Research Grants, MS 350, 
Rational Endowment for the Hiananities, 806 15th Stree^, N,W., Washington, ' 
D.C. 20506, (202)382-5857- ' * ^ 



N^w Program; Health '^nd Humanities at Georgetown -University * ^ 

The Georgetown University Me^icaL Center, Washington, D.C, has announced 
the formation ofya Division of Health and Hum^ities within its Department; of 
Community Medicine. The Head of the' new Division, Dr. Warren T. Reich, will 
be developing a curriculum, including a core of Bioethics courses, for the 
Schools of Medl'cine, Dent^.stry, ^nd Nursing at Georgetown. Additional cours|s 
iti literature, philosophy, theology, art, history, sociology aiid law will be 
aimed toward "the identification of value issues in health care and the bio-^ 
medical sciences," *and the development "of intellectual skills for under-' ^ 
standing and resolving the increasing ethical dilemmas raised by the contem- , 
pors^ry life sciences," health scier^ces, and health care." [For tnore informa-.^ 
tion, see The Kennedy Institute Quarterly ReporT , Vol. 3, Summer 1977.] 



Lund LQtter on Science, -Yechnology, and Basic Human Needs 
^ • .1 
At a May 1977 conference at the University of Lund (Sweden) to discuss 
the upcoming 1979 ^UN Conference on Science and Technology for Development 
(UNCSTED), a group of persons from universities* and research organi:^ation3 
throughout the world decided to take some sprecific actions to enhance, 
opportunities for^lo^al participation at UNCSTED. The" group concluded that 
one way to inc^ase the chances for success of the- conference would be to 
"open MP the debate on the issues underlying -UNCSTED to include a wide range 
^ crdftical views and alternative'^ experiences." It T^as decided, therefore. 



po create an informal network, with a small secretariat and an occasional 
circularo letter The only qualitlaation for participation in this^ network 
is "serious interest in exploring alternative approaches to better utiliza- 
tion of science and technology to basic huma n, jn eeds . |! 

The resulting Lund Letter' on S^cience,* Technology, and Basic H^man^ Needs 
(Letter No, 1, July 1977) contains information on UNCSTED preparations, 
official and non-governinental^ as well as recent publications and forthcoming, 
intemationar meetings of interest. Editors are Jan Olsson and Boel Bill- 
gren. Research rolicy Program, University of Lund, Solve gatan 8, S-223 62 
Lund, Sweden.' (worth .American correspondants may <^rite Ward^ Morehouse, 
Suite 1231, 60 ^st 42nd Street, New. York, New York 10017, (212)972-9877. 



COSTED' Newsletter from the International Council of Scientific Unions (ICSU) 

This Newsletter, publj.shed by Th^ dbmnilttee -on Science and Technology 
in Developing Countries (COSTED),' aimd to disseminate information on science 
education., th^ impact of science 'and technology, and conferences and other 
communications ventutes involving developing countries. The toost recent' 
issue (July 1977) contains articles on "Biological Control ef Pests in ^ 
Developing Countries") "Scale and Appropriate Technology", and many other 
informative reports, including one on. the United Nations Conference on \ ' 
Science and Technology for Development. 

The newsletter is a priory activity of the Appropriate Technology 
Information Service (ATIS) started in 1977 by COSTED, 'a Scientific Committee 
^ of ICSU, in an effort to improve dissemination of scientific information 
among developing countries. - j 

Those interested in obtaining copies may write to Spientific Secretary, 
fOStED, Indian Institute of Science, Bangalore - 560 012, India, 



New Curriculum Newsletter on Humanities Perspectives on Technolpgy 

-The Lehigh University Humanities Perspectives bn Technology Program sponsors 
a newsletter to increase inf oTtnatlon exchange din ^the field of technology > 
studies. The first issue of the Curriculum Newsletter on Humanities Perspec- 
tives on Technology , published in August, contains articles by John. Woodcock 
(Indiana) and Jack A.DeBellis CLehigh) on developm^nt of their science- and' 
« literature courses, an annotated bibliography of recent publications, bobtc 
reviews, and an article by Edward Gallagher (Lehigh) reviewing four educa- 
tional films on work in a technological society, 

•The, newsletter is supported by a "grant from the National Endowment for 
the Humanities, and is distributed free. Wtite: Dr, Stephen 'J. Cutcliffe, . 
Editor, HPT Program, 216 Maginn^s Hall #9, Lehigh University, Bethlehem, 
Pennsylvania 18015. 

NSF Rep^^s bn Employment and Expenditures in Science 

. The Division of Science Resources Studies at NSF p^P^dically publishes 
highlights of full reports to be issued later. Two recent issues in this * 
Science Resources Studies Highlights series are; * 

1) "Private Industry Employment of Scientists and Engineers in 1975 
.Shows 5-Year Declinfe" (NSF 77-312). According to this report, employinent of 
.scientists and engineers in U.S. private industry decreased 5% from 1970 to • 
1975, in contrast to a ,19% gain 1960-65 and 14% gain 1965- 70i Copies are *^ • 
available from the Division of Science Resources Studies, »NSF, Washington, 
D.C. 20550. 



2) "Academic R& D Expenditures Ud 9 Perceut in 1976" (NSE : 
'Although R&D expenditures at U.S. colleges arid universities increased'9% 
from 197.5-7^' this increase amounted to only 2% in constant dollar tenias. 
Federal agel^ies" continue to finance two-thirds of all academic R&D. These 
and other dataware available from the Division of Science Resource Studies, 
NSF, Washington, D.C. 20550. ' ' - ^ 



SI SCON Series Issued by B^ttervorths , \ . 

s 1 " ' 

Since 1^3 the Science in a Social Context Project (SISCON) has" produced 
and distributed for testing several hundred Copies each of 27 study guides 
on different topics. The first of these were published in the Buttfcworths- 
SISCON Series in March 1977 and more will follow at intervals of about six 
mj^ths. ^ 

^The first six titles are: * Ernest Braun and^David Collanrl'dge, Technology 
and Survival ; Kenneth Green and Clive Morphet, Research and Technology as 

f' Economic Activities ; Leonard Isaacs, Darwin to Double rfelix: Biological 
Thime in Science Fiction ; Keith Pavitt and Michael Worboys, SWence and Tech- 
nology in the >todern Industrial State ; Clive Morphet, Galileo and Copemican 
- Astronomy: A Scientific World View Defined ; Diana Manning, Society and Food: 
The Third World . ' . " . 

« ^ 

A booklet describing the publishing program and forthcoming volumes can 
be obtained f.rom Butterworth Publishers, Inc. (U.S. office: 19 Cummi^gs Park, 
Wobum, Massachusetts 01801). ^ ' 



New Journal on the History of Sociology ^ 

The Journal of the History of Sociology is soliciting scholarly articles 
and reviews of wo.rk on the history of sdciology, particularly histories of 
individual sociologists or departments, analyses of the roles of sociologists 
' in .corji'orate and government investigatory, regulatory and policy-making bodies 
and sociologists' professional involvement in war efforts or social move- 
ments or concerns. * ^ « 

Inquiries about subscriptions and manuscript contributions may be ad-y/ 
dressed to the Editor, Journal of the History of Sociology, Department of 
Sociology, University, of Massachusetts-Boston, Boston, Massachusetts 02125. 



4 

TechnoloRy and Society Audio-Visual Resources Digest 

» ' s» ' . 

A digest describing films and videotaped on science, technology and 
society been compiled by Pfojiff' INPUT (Increasing Public Understanding 
of Technology) at Penn State, urider a grai\t from the National Science Foun^ 
dation. The 26-page digest lists the ptice and other relevant information 
and a brief description or evaluation of each item- 

, . 23 



For further infflgtmation write Project INPUT, 142 Material Research 
Laboratory, The Pennsjj^lvania State University, University Park, PennsyJ^yania 
1^802. V ^ 



Z. Research bn Women in Science t 

Deborah Warner, of the Smithsonian Institution- s Museum pf Histbry and 
Technology, is assembling a file of current *research^p!fogress in the area 
of women in science. The 'file will be available fqr use by contributors and 
convention program chairpersons arranging woirien' s«dltudies sessions. . Indivi- 
duals are invited to send descriptions of their current research on women's 
topics, -as well as references to relevant sourcejnkterials to: ^Deborah War- 
ner, Museiim of History and Technology, Smithsonian liistitution, Washington, 
D.C. 20560. ' ' I 



es and their intema- 
economic , sociological , 



AA. Expansion of Graduate Program at University of Denver 

The Graduate School of International Studies (GMS) of the University of 
Denver has established a multidisciplinary graduate program in Technology, 
Modernization, and loternational Studies (TMIS) . Thy. program is designed to 
provide a basic understanding of the analytical approaches to the study 'of 

' technology and its interactions with national societ 

.tion^l' relations. Courses emphasize comprehension; o 
and political lina^.yses of technology, research methodology., plus compteh^pV 
sion of the essentials of* the technological design- a^id eval^iation processes; 
to enhance professional-level dialogue with trained technologists. 

Program development has been supported try the U.S. Office of Education, 
the IBM Corporation and- the Sloan Foundation. Fellowship support and gra- 
duate research assistantships are available for qualified students. 

For more information, on the- program, write Joseph S. Szyli^wicz, Direc- 
tor, Technology ^d Modefnizaticfn Brogram, ^Graduate School of International 
Studies, University of Denver, University Park, Denver, Colorado 80208; (303) 
753-2324. . . * . . , 
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II- LETTER TO THE EDITOR 



To the Editor: 

1 wish ^ to 
Newsletter No. 



* » 

react to the research report submitted by Professor Mark S.. Frankel, 
18 ; pp. 18-19, on ''ethics and political science research.". . .Finding 



that only three out of gixteen political science associations surveyed showed an 
thteresbi'n developing a code of ethics for research invpolving human subjects. 
Professor Frankel concludes that ^ 

political scientists conducting research with human subjects do so 
without any explicit guidelines for tlli^r actions .. .Yet, without 
clear delineation^ of rights and responsibilities wllihin the research • 
^letting, accoimtability remains elusive and all parties to the re- 
search process are left floundering in an ethical quagmire. The 
survey result^ should present a challenge to the profession to use - 
* its resources to promote meaningful and prescriptive discussions of 
the ethical issues and to formulate guidelines for the conduct of 
research. ^ \ , 

] ' 

This conclusion raise^ the following questions in my mind: 

1) In^ political science research, what is a "human subject?" , 

, 2) Do "guidelines" only involve the definition of -rights, for ';8ubject;js" and 
responsibiliti'es for researchers, or is there some reciprocity? 

3) Can guidelines eliminate ethical quagmires? Can accountability? 



\ 



4) 



I 

Do scientific findings (i.e., t;he survey results) compel^the cone 
aningful and prescriptive discussion" is required? -» * , 



1 us ion 



that mean 

Political scientists ver^ rarely conduct laboratory-type experiments with hu- 
man subject's, as do psychologists and some sociologists. When they do, I would 
agree that procedures safeguarding the subjects from physical or mental harm are 
"indeed required. Normally, however, "human subjects" in political science research 
are people whoyreceive and are asked to complete questionnaires. Somie comply and 
some do not. The rate af return to a mail questionnaire rarely excee4s 20 percent. 
Often they are asked to fill out questionnaires, or respond in structured. inter- 
views to questionnaires, admlinistered in person by an interviewer. What is to 
prevent the respondent's showing: tfhe interviewer out of the ''door? Whether anony- 
mity or access to ^Jie information is guaranteed or not, the circumstances under 
which the -information is obtained are such 'as to vest the right of consent in the 
respondent; the researcher operates entirely at his sufferance. It has baen 
suggested that research utilizing interviews of significant actors, without the ujse 
of a questionnaire, also requires ipformed consent. In 25 years of research ex- 
perience of this kind I have never encountered a respondent who 'did not know how 
to refuse his consent. To consider our respondents as "subjects" strikes me not 
wily as silly'but as demeaning to th6ir judgment and J.ntelligence. 
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* ' It 8eems*to be assumei^hg^^^Sselines' are designed to. constrain the. researeh- 
er. If there is such .a thrag a^jj^right^ to -do research artci a righ£ n%t to cooper- ' 
ate with research, (remember^ we'^'te not talking -of the insane aiw^ the incarcer- 
ated]!, seems, ojld that a non-reciprocal s^t of constraints is ^en being cons i-d-* 
ered. The rnani^a for guidelines^ has its origins in medical and genetic research, ^ 
and in th^' institutions for regulating abuse of the environment. I am not dis- ' . 
puting the salience of restraint in these situatfions. I am urging some cau- 

'tion in seekiag^^to generalize the practice to fields of endeavor in which they 
are not appropriate and in .which they violate somebody elfee's rights. 

The notion Of "ethical quagmires" in research and the call for greater 
"acoountability" always amuse alfe. Li'fe is full of ethical quagmires that cannot 
readily be made traversable by systems of accountability. There is also something 
caile^l a "personal sense of responsibility.!' It is a telling commentary on the 
pervasive ignorance of the history of ideas that calls for climbing out of the 
quagmire always invoke visions of theological breakthroughs and jiew ethical im- 
peratives which would get us 'to high and dry ground. Except in monistic intellec- 
tual/systems, there simply is nO straightforward single ethic. ' Scholarship and 
academic freedom, I had always thought, ar^ designed /to prevent the imposition of • 
monistic systems by 4^ay of • imperatives andj guidelin^ . Pluralism of ideas is in- 
trinsic to research.' The call ,^or a singlje ethic is a disguised appeal to'^have 
"your** ethic take the place of "mine."-. > 

Hence it is difficult to see Who is to be accountable to whom. Accountability 
can e:d.st only ^hen there iJ^an agreed code of conduct designed to safeguard the 
consumer, patient, client, or victim i^rom defined dangers. In this instance we 
have no helpless victim and need no agreeii code of conduct beyond the normal 'Can-^ 
ons of professional probity, create a ^orum for. exacting accountability in 
such a situation comes clos'e to wishing to control research for the sak6 of con- ^ * 
trolling.* (I repeat: I am talking of typical politital science research? i am • . 
not arguing that there may not ^be a need^ to control other types of research in 
certairf circumstances). 

I find that Professor Frankel's rfeaearch results' suggest that there is no 
need for further meaningful and prescriptive c{iscu«sion. Thirteen political 
science associations seem to agree. I congratulate them. ' 



Ernst B. Haa3 

Robson Researph Professor of Government 
Studies on International Scientific and 

Technological Regimes 
^Institute of International Studies 
Univers-itV of California . , 

Berkeley, Califoifnia 94720 



Commentaries on articles appearing in the Newsletter are 
welcome. We regret that we cannot publish all let tgag^ 
and reserve the right to abridge, as necese 
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nil. MEETING REPORT? 



l^otes on the XVth International Congress of the History of Science 
' . * . Edinburgh, Scotland, 10-19 August 1977 \ 

^ by William A- Blanpled . 

\ , National, Science Foundation 

Washington, D.c: 20550 



Theme and Organization ' 
; 



The theme of the XVtjji International- Congress bt the History of Science, held 
in Edinburgh, Scotland, from 10-19 August 1977, had been bbldly announced ^as Human 
Implication^ of Scientific Advance: Hlstorlal Perspectives. Anyone who went to 
Edinburgji expecting that the sessions would be organized according to that theme, 
or even that a^ significant fraction of the papers presented at the Congress would 
adhere t©- it, would have been disappointed. The Interests of both professional 
and amateur historians of science cover far too' broad a range, and those within 
the discipline who advance obvious social significance as a primary criterion for 
acceptable Scholarship are in too decided a ;aiinorlty. Xet many of the 750 partici- 
pants seemed, at the very least, to be concerned with how the discipline might 
beit contribute to tjie clarification of liiq>ortant Issues associated with the an- 
nounced theme of the Coitgress^. . , • ^ , * 

/ The Ufilted States and t^e United Kingdom contributed • the tWO largest natic^nal 
blocs; J^pan and- most West^r^ and Eastfem "European cauntrles "Were well represented; 

'and there- were also delegations from India, and the Arab countries, ds well as a 
scattering of participants from countries Isuch as Argen^lna^ Cuba,, Pakistan, South 
Korea, Tailzlania and . Zaire, However, no delegates from China' appeared , to the evi- 
dent regret of Joseph Needham^ who recalled, with some nostalgia,^ the consterna- 
tion that had ensued at the Ilnd .International Congress in London in 1931. when a 
well organized Soviet delegatl^on led by Nikolai Bujkharlri'had advanced a coherent 

♦ set of Marxist Interpretations of the history of sciertce.^ 

lEach of the^ eleven lull-d§y symposia (one of which was organized by- the Inter- 
natlotttll Congress for the History of Technology) featured sets of invited papers 
organlRjfid arOund a common tbpiaf these formal syn5)dsla, and a large nA^nber of . 
parallel, sub-dl6clpllnary scsslons,^efmitte'ci approximately 400 copti'lbuted papers 
to be read, thereby of feringtoore* than enougl^' to" suit the tastes of almost any 
serious historian oilisclenceTor technology, including even those- witti- special in- 
teres^s i^,sclence and hu mary values. , J - „ * ^ * - • 

Symposium ort Science and Htxman Values ^ 

T!he ^ience and Human Value&%yinpoilum comprl^ed^ the^st explicit a'ttempt to 
grapple wlt^l^ the theme of .the Con'gress. Synq)osiiim sp^aJetfrs approached the topple 
from a variety of perspectives, and seeped to agree uanly that Western ^qience; at 
least as construed in the context of Western rationalism, had failed tb t^rovide ' — 

\ 



and probably could not provide — an adequate framework in which to explore problems 
of human vajues. , - ■ ' . , 

^ ^ In a lengthy and, moving introduction, Joseph Needha^ offered some personal 
thoughts on tKe roots of the recent "movement opposed not only to the high techno- 
logy bom from modetn science but also to modem science itself. "3 He expressed 
his opposition to* any moratorium on research because of his abiding disinclination 
to believe that "any knowledge can be evil in itself," but he coupled that senti-' 
meat to a strong 'conviction that, consistent strategics would- have to be devised 
to regulate research applications/.- To Needham, the ethics and logic underlying 
the traditional sciences of China may provide 'substantial assistance in attacking 

^the social problems created by the advance of contemporary science.' He charac- 
terized Chinese ethics as profoundly humanistic and "de\pid of all supematural * 
sanctions," and pointed out tha.t absence of any codification of syllogistic log^ic 
'amdng .the Chinese philosophers had.no doubt contributed substantially to the 
methqSologies with which they studied natilre. 

Needham ended his introduction by reiterating his thesis that modern science 
differs from all previous scientific systems in not being culture-bound. For that 
*re^on he finds it more accurate to use the term "ecumenical" scierice rather than 
**Westem" science. An important item on the research agenda of histori>|n5 of 
science, he suggested, should betp identify more clearly the non-European ele- 
ments in ecumenifcal modem science. 

Shigeru Nakayama's pamper entitled "Alternative Sciences of th6 East" chal- 
lenged Needham' s implicit eplstemological assumption that all scientific tradi- 
tions must necessarily ct>tiverge towards ecumenical science, citing as cases in 
point three • classic)^ Chi^i^se and^. Japanese disciplinary ^traditions that differed 
profoundly from tji^ir W^^^n counterparts. Chinese astronomy accepted irregular 
and non-conformist ph,fenometia feiifh ae comets and n6vas as crucial to an understan- 
ding of nature^ in ionbrast to the Wes^'^s singular preoccupation with regularities. 
Eastern anatom^ts .were concerned with spiritual harmonies rathef thjfn with 
'Afichanical functlbt&. ^Mathematics in Japan was nprsoed ,and ^alued for entertain- 
m^t rather than fQr adfy profound insights to whxch such a pfffSuit might lead. 
J' • - _ . . 

Jerome Ravetz's paper, "Science as a Cultural Symbol," traced the symbolic 
aspects of'sci-ence from the early, missionary pronouncements of Bacon, Descartes 
and Galilep, through the high tide of Victorian optimism and inro "the defensive, 
dnd disjftlusioned positions of leading twentieth-century philosophers" such as 
Popper, Lakatos and-Kuhn which, Ravetz claims, anticipated the "anti-science 
movement*.'^ He also ^tflaintained that although contemporary philosophers of science 
have largely abandoned scieilce as a means for attaining "the good and the true" *or 
"knowledge without sin," a substantial majority Of influential* modern -scieijtists 
still retain the optimism* of D^scaf^tes and Galileo. That optimism ts, in !(avetz's 
view^ peculiarly "totalitarian" in its tendency to annihilate other approaches to 
a comprehension of nature and in its intolerance of any suggestion that scientific * 
arguments may be insufficient in any and all instances where scientists claim* that 
they are sufficient. Thus, for example,' in the Victorian age, science' belittled 
religion; i-n modern times science is intolerant of suggest^ion^ of public partici- 
pation and control. • ' - 

♦ 



R,R, Rashed's paper entitled "La Notion de 'Science Occidentale'" implicitly 
supported a part of NeeSham's ecumenical science thesis by -using the example of 
Arabic al^bra to demonsffete the naivete of the view thatyfiodefn- science can be 
regarded .largely as a logical and necessary extension otA/estern classical tradi- 
tions. He t»ced the roots of that view to the IStJw^etitury when **Western science" 
and "experimental philosophy" were frequently contrasted with "Oriental wisdom" • 
in the debate between modernity and traditionalism. Thus the terms "Occident" and 
"Orient" assuiyed historical as well as geographical meaning. By claiming that 
modem science was the direct, lineal descendant of Greek natural philosophy, the 
'l9th century German historians were able to use the development of mo4ern science 
in Efirope as evidence of the innate cultural superiority of the West. Thus the ' v 
term 'Western science" assumed anthropological connotations es well. In Rashed's 
view, it was also used to annihilate non-European views of n^ure. 

Je^n- Jacques Salomon , in his paper on "Crise de la Science, Crise de la- 
Societe," provided the symposium's most sweeping and analytical critique. While 
agreeing that the crisis in both moderti science and modern civilization is in * ' 
^large measure a crisis of Western rationaltawT^e argued that rationalism itself 
could not be discarded. Rather, the fault could be traced to the reduction of 
ratipnalism to "objectivism." Salomon believes that the -failure of rationalism 
accounts for much ot t^e current; fascination with alternative sciences of the East. 
But he confessed to doubts about Needham's contention that China could — or even 
wanted to — develop modern science and technology' according to its classical 
ethos. ' ( 

Salomon contended that the dream of a golden age in which pur^ science was ^ 
completely divorced from its ultimate applications, and thus innocent of political 
power, is a my1?h with the same degree of authenticity as the myth' of^he noble 
savage. Galileo's profound contributf^ was to make "thinking a mo^anical " 
operation," so that scientific truth couj-d be arrived .at through action rather 
than through contemplation alone. Thus the birth of modern science required that 
knowledge lose ^ "sense of its own purpose." To fee sure the values asserted and 
maintained Jjy scienpe did not (and do' not) completely overlap with the values 
asserted by political authority , ^ and hence there have been (and will continue to 
Be) conflicts between science ^nd power. Nevertheless, the roots of an alliance 
are implicit in the writings of Galileo, Descartes and Bacon. As science has ful- 
filled its promise of providing the means , toward power, the nature of the^ontro- 
versy between science and authority has shifted from a controversy over me nature 
of truth to a- controversy about the efficacy of science.' Sciienfce^h^s yielded 
considerable ground to authority by absorbing ah efficacy ethic, and 4^' so doing 
has become increasingly successful. But as a result it has becom^., increasingly 
,unable to offer insights into humanistic problepis. In Salomon's View the rational- 
ism underlying modern science, reduced to "objectivism", has overthrown humanistic 
values^ but has failed ^o replace them. /\, ' - 



Miscellaneous Observations " 

» / . 

Although value issues wer^ addressed most extensively in the session just 
described, concern with the topic was also readily apparent iti a number of other 
symposia: in .the program on '"Human ImpdlcAtions, of Twentieth Century Communications 
Technology"; in papers contributed to the sessions on "technology and Engineering 



^since 1600"; and'^in symposia devo^^d fJrimatily to professional concerns Brigitte 
Schroeder-Gudehus^, for example, in the symposium on** ^^Internation^l Cooperation 
and Diffusion in Science^" argtied t.hat that topic required a consideration of the 
effects oji scientific cooperation of conflicting systems of political values. Then, 
too', Charles Weiner^ urged^/in 4 sjrmposiuin on Problems of Source Materials in the 
History of Science, that archivists 'must, attempt to determine the types Sof ques- 
tions people in the year 2000 are,J.±fcely to ask about science ahd soci'ety in the" 
1970*s, and to use those judgtaents as a bdsis for deciding what' contemporary 
documents should be collected and pyre'served. 

Not . surprisingly, the Edinburgh Corlgress demonstrated that historians of 
science* and technology, like the practitioners of other disciplines, have yet to 
agree whether the study of values^ is a legitimate disciplinary pursuit, and, if so, 
how the methodolog^s of the discipline 'should best be applied •'to such studies. But 
even though the Congress showed 'few signs of having been, organized around its ^ 
stated tlieme, it is perhaps significant that the Organizing Committee, felt that 
the announced theme should be Human Implications of Scientific Advance. It remains 
to be seen whether the Organi^itig Commly:ee for the XVIth Congress in Bucharest in 
1981 will select a theme at all. ^ut it is^ virtually certain that the^ Congress 
will also provide a diversity of perspectives on problems of science and human 
values as seen by historians of Science rand technology. 

• . ' NOTES 

Master, Gonvllle and Caius Collie, Cambridge Univetsity. ^ 

»»» 

2. .The papers presented by the Soviet delegates to the 1931 Congress have been 

reprinted, with a new forward by I^e^'dham, in a volume entitled Science at the 
Crossroads , London: IFr^nk Cass and Co., Ltd., 1971. 

3. All 'quotatJx!)nS, with the exception of those attributed to 'J. J. Salomon, are 
taken from the published abstracts of th^ respective papers. 

4. History Department, Ui^versity of Tokyo. 

5. Philosophy Department, University of Leeds.' 

6. Institut \i'Fy.8toire des Sci^^s^r* Universite de Paris I. 

7^ The quotations" attributed to Saloipq^ are taken from a longer version of his 
y Edinburgh paper presented at a 31 May-2 June ccmference in Brussels on ^ 
"Crisis of Science in the European Societies?" 

< ' " - / , , " 

&; Institut- d'Histoire et'de Sociopolitiques dels Sciences, University of Montreal. 

9. Technology Studies^ Program, Masfitachusgtts Institute of Technology, Cambridge, 
Massachusetts. < . . ' 
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B. C<j|pientary on the XVth^ International Congress of the History of Science ' 

by Dorothy •Nelkin v . * 
^ ^ Cornell University , 
' Ithaca, New Yark 14850 . 

• I focused my attention at the fifteenth International Congress 6f the History 
of Science on the * activities of the International Councif for Science Policy Studies. 
This Council, composed. o4 thirty-nine members from Seventeen countries, meets 
annually' to exchange information about; recent trends in sci^ence policy. The formal 
activities of the Council have included conferences, a summer school in science 
^'policy studies, and a recent book, (Science, Technology and Society — edited by 
Ilia Spiegel-Rosing and Derek DeSolla Pi;ice) . The Council is creating opportunities 
to maintain broad contacts in a field that very much calls for an informed inter- . 
national perspective. *~ 

At the History^ of Science Congress, the Council organizecTa full day session 
oti a-4>rovocative topic: Social^ Revolution and Science, a theme ^with great poten- 
tial for an interesting and coherent program. The idea was to look historically 
and^cross-culturally at the influence of revolution and ^political change op^the 
dcfvelopment of science;, and in this context, papers were presented on science in 
France during the First RepubJ.ic, in G^rmajiy just after World War 11^ ,in Poland 
from 1900-1915, in Tanzania after independence, and in contemporary Indid and China.-. 
There were also papers on the attltudes^^wards scieace in the United States after ^ 
. the turbulence of the 1960's, and on the influence of Sj^cial Assumptions bh the . 
development of state medicine. 



-Such a program could have madg a sign;Lficant contribution to studies of' the 
relationship between social change and the development of science • A number of the 
themes touched, upon in individual papers could have* been systematically .and pro- 
vocatively developed and compared — for example, the tension between centralized 
and decentralized policy planning for science, the efforts to direct science 
toward national goals following periods of social upheaval, the problems of exter- 
nal Control that emerge as science is directed towards social .goals, conflicts of 
interest with respect to science in societies with rapidly chang^p^ values, and 
the effect of socio-political models on cognitive as^pumptions. There is by no ^ , 
means ctesensus on the relationship between scientific development and its socio- 
political context, so that such themes were potentially a ba^fis for vigorous argu- 
ment. Somehow, however, the issues that emerged briefly in individual papers. were 
not thoroughly pursued and the a^ticipatfe<^ arguments failed to devfelop. Some 
Speakers chose simply to describe the institutional .framework for scienc^ in their 
national context without drawing the relationship between social and sci'ehtific 
factors*^ Wille others were content to pursue well-trodden themes without the tieeded 
critical -analysis '* ^ 

This criticism is not meant tp^-ondermine the value of many of the papers, 
and I do not mean to suggest th^t the difficulties described were unique to this 
particular conference. Lack of thematic coherence, variation in quiallty, ^nd 
absence of sufficient time for detailed discussion* are problems familiar to ^11 
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meeting-^oers. 'However/ if international meetings are to be more than an. oppor- 
tunity for corridoi; talk, If thev^re *to be the petting for the full and. lively 
exchange '^of 'ideas, a number of stjeps must be- considered; establishment and ad- 
herence to stringent review procedures; advance distribution of completed texts 
of abstracts; allottment of ade<iuate time for discussion following preseatations. . , 

Despite its prpblems, the Congress provided a valuable opportunity for making 
new contact's and reestablishing old ones, and for cpmparing tvotes with colleagues 
from far-off places'. The University of Edinburgh, strategically Ibcated between 
Marks and Spencer, and Greyfriar's Pub, provided a delightful and congenial' setting 

• ' ■ -■ ' .1 

C\ Commentary on the XVth International Congreps -of the History, of ScidM^je , 

* ' ^ ^ by Daniel Kevles ' ^ 

. Calif ohiia Institute of Technology ' 
Pasadena, California 91125 

(Editor's no^te: t Because^ of space limitations hie are ^unable to include 
the entire text of Professor Kevles' cormentary on thi Edinburgh 
' meeting. An extract follows,) ' \ * " / 

Mytprincipal concerns at^tKe conference we^a tw6 sessions on fiiqlogical and 
Medical Science since 1600 • Coming to the history of biology ^ind medicine after 
many years^- in. the history of. physics , I was^ struck by the degfee of similarity in 
the newer approaches b^^4ng taken in 'both fields, especially by the growing, empha- 
sis OH the^soci^Ll Jilstory ot science', t found ^mllaf eijphasis in otl\er sessions 
Itatteiided, including the history of physics, sciettte and human values, science 
policy studies, science and society sinctf 1600-, and the relations between theories 
of heredity andr of evolution* I wa^ alao struck by the extent to which scholars 
>nbw exploring the social history of selence are, interested in the history of 
scientific, ideas as such/ A nptable example af that combination at the conference 
was B. Norton's p^per ,on R.A. Fisher, in whicfi Norton argued that ^ commitment to 
eugenics brought Fisher to his synthesis of biometry and Mendelism. reading 
of the "conference may ttave been distorted, Atnce I, of course, took a sample 
skewed 'by my own intellectual predilections.' Nevertheless, despite the scheduling- 
problems limitation^ on ^formal discuss^n, the smorgasbord equality of the 

offerings, certain patterns sefemied evident: Th^ history of science is in a state 
of upheaval, especially ambn^' British and American scholars. The social history 
"of science is rapidly becoming a major part»of the discipline. And, since a num-^ 
ber of ^people, many of them younger scholars, are. rejecting the distinction be- 
tween the "internal" and ''-external" history of science as unwarranted axCi counter- 
produc'tive, the upheaval shows signs^of leading to a new understanding of man's 
attempts to comprehend and master nature. 



IV. SOCIOBIOLOGY: THE NEW SYNTHESIS? ^ . , 

■ . ■ ■ . ■ ■ 0' • ■ • 

^ By Geraid Holton - ' • 

Jefferson Physical Laboratory 
^ ^ ' >f ifarvard University . i * 

"Camfcridge, MA 02138 

. I • • ■ . ' ■ 

From the Special to the General Discipline ^ * y ^ * 

' The Invitation to share same thoughts on sociobiology has turned out to be a 
. temptation too difficult to resist, despite all reservations. While I mu&t base 
ray remarks largely on a reacfing of the accessible literature — primarii^ E; 0. 
Wilscm's^ writings and commentaries on them — the obvlou6 dangers for anyone who 
is not an active researcher in biology are decreased on an occa^ibn such as this 
symposium, -where there has been an opportunity to check one '6 ^eliminary toncrlu- 
sions with a' diverse group of scholars in bio]j)gical fields. ' 

. I shall be addressing three related .questions:'^ What are the aims and claims 

of contemt>orary sociobiology? How does the enterprise fit into the history of 
ideas? And doe% sociobiology have the earmarks of being indeed the beginning of a 
major synthesis? ^ > ' 

First, one must make a distinction. Ther^ are really two pursuits, both re- 
ferred to by the same term, ^ociobiplogy, ' (defined -as "the sysJtematic study tff the 
biological basis of all social behavior"!) and often indiscriminately merged in all 
discussions^. 6ne of the two*, pursuits is w^at I would call the Special (or Restric- 
ted) Discipline; th^ other, the General Discipline. ^ The former deals with anipials 
'below man. In Wilson's book Sociobiology: Tfte New Synthesis , he devotes about 90 
percent of the text pages and all but a handful of the approxlm^itely 2,500 refer- 
ences to research papers to the Special Discipline. And there seems to be little 
doubt tfiat, in the sense of the Special Discipline, sociobiology "works" for 
large areas of animals exhibiting social behavior, from slime ^mo Ids and' corals to 
non-human primates. ^Thus, many speciiic observable and measurable aspects of be^ 
havior are correlated with gepetic factors. To be sure7 asTh'any growing scien- 
, tific field, there are vigorous debates about detailed observations and conclusions 
e.g., to what extent the relative investment in the care of 'of £8prings*^iy influ- 
enced by the^deg'tfee of genetic -relatednftss of Individuals in the Order Hym6nopter4 
'(yasps, ants, and bees)^. But the Specif Disciplii^e promises to mature soon into 
a Special Theory that may explain much of the observable social behavior of animals 
below man. This by i^tself is no mean promise, not leaat because of the large num- 
ber (an estimated ^10,000) and staggering biologicygil diversity of social species 
that Qxist on this planet. ' We mi^t then have the ability to use one coherent 
corpus of variables and one quantitative theory to predict aspects of the social 

Based on a presentation in the panel discussion "Sociobiology: The Long View" 
held San Francisco State University, June 1977, sponsored by the NEXA Program 
with funding from the National Endowioent , for the Humanities. The conference pro- 
ceedings, ^.ocipbiology and Human Nature / Michael Cregory and' Anita Silvers, eds*. 
(Sad Francisco: JosseyrBass Inc.) will appear in 1978. Not for republication with- 
out permission. * - . , 
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behavior of non-human animals from acknowledge of population pajrameters (demogra- 
phic information concerning population *growth and ag^ structure) combined with io-^ 
formation on the behavioral constraints imposed iy the .genetic constitution of the 
species. Such an achievement would surely be counted aJaong the, major acfvances of 
science, even if not a single wor^i of it wo^d anpTy to the case of maif. ('One may 
adci that if su9h a discontinuity in the application to man' we're, discovered in 
principle, tfiat discovery in turn would cons^titutSl a major .mystery for science,) 

While tl^e Special Discipline attracts by far the largest investment of energy* 
of researchers io the field of sociobiolpgy, t:he ma^or focus of attention fron| 
those outside the field is the General Discipline, which extends the promise and 
the p^rogram one crucial step further — to* man. But it is tj|gn this inclusion of 
human sociobiology that- has transformed into a challenge wh^Bptherwise might have 
continuefik to be regarded as ,a specialty with limited interest; The ^ct^llenge is 
sigha4l6d immediately in the subtitle of Wilson's book: "The New Synthesis," and 
in explicit statements such as these: ^ 



For the present [sociobiology] focuses on '^animal s(5tieties, their 
population structure, castes, and communication, together with all 
of the physiology underlying the so^iial- adaptations . But th^^ disci- 
pline i&^ also concerned with the social behavior of earJo^ man and 
the adaptive features of organization- in the most«primiMve contem- - 
porary hut^^n societies.^ 

* ThI* extensior\Jto modem man is iimnediately indicated to be only a matter 
of tiine: ^ ^ . ' ■ - . 

It *may not be too much to say that 'sociology and- the other social 
sciences^ as well as the humanities, are the last branches^of. * , 

biology waiting to be included in the Modem Synthesis [neo-Dar- ^ 
winist evolutionary theory]. One of the functions of sociobiology, » 
then, is Xo reformulate the f oujidatioiis of the social sciences in 

♦ a way that dVaws the^ subjects into the Modern Synthesis. ^ 

Wilson does not claim that all. this is already happening. » Although it may be 
plausible to e^qpect continuity across neighboring species on the basics of specific 
findings in ^sciplines such as physiology, psychology, genetic^ and demogi^aphy, 
the general progmm Iq only sketched, and its supportjlng data for human sociobio- 
.logy ar(B relatively few (largely in the realm of "non-rational" behavior^ e.g./ 
incest taboo, infanticide,, hypetgamy, mental retardation and schizophrenia, and 
the biochemical basis of som6 behavicnral mutations). But the driving force co^es 
not only from sucb. data; it comes also from an old dream: 

The dream has been to bring biology — as a science, not simply as a 
' source of unconnected facts* — into- conjunction with psychology, an- . 
thropology, and sociology and to make it part of the foundation of the 
social sciences. Tt>at goal may now be at last feasible, if, not ac- 
tually in sight.. .It is hoped that knowledge of the subject will 
^ assist in identifying the origin and meaning of human values, from 

which all ethical pronouncements an^much of political practice • flow. 



ERLC 



From time to time Wilson is careful to ask far patience. He points out near 
the beginning of his book that "t}ie formulation of ^ theory of sociobiology con- 
stitutes, in my opinion, one ^of the great manageable problems of biology for the . 
next twenty or thirty years'"^, ' aaiiiie ends the book with the Estimate that it may 
t^ke as long as one hundred years". These cautionary words are all too easily lost 
sight of because of the emphasis given to the basic' program of identifying and 
using the postulate of continuities across species — for example, that "the indi- 
vldttal organism is only [the genes'] vehicle, part of an elaborate device to pre- 
serve and spread them with the least possiWe biochemical perturbation; "9. that "in 
order to explain ethics and ethica l philo s op'hero" one mu s t ^^ derstand the role of 
natural, selection in evolution, such as the connection between kinship and 'altru- ' 
i^tic behavior; that "i:he hypothalamic-limbic conjlex of a highly social species 
such as man, 'knows', or more precisely. . .h^s been programmed to perform as if it 
knows, that its. underlying genes will be proliferated maximally only if it orche- 
strates behavioral respfonses that brine into play an efficient mixture of personal 
survival, reproduction, and altruism ;"-'-0 or again "In this macroscopic view the 
hximaniti^s and social sciences shrink to specialized "branches of biology; history, 
biography, and* fiction are the research protocols df human ethology; and anthro- 
pology and sociology together constitute thfe sociobiologyj of a single primate 
gpecies/'ll 




To name only fields-^o which^Wilson himself Refers: the General 'Discipline is 
t^ lead to a synthesis, across all social species from colonial^ljactef ia to man, 
of evolutionary biology, gepetlcs, biochemistry and ethology, and specifclcally for 
man, also 'of anthropology, psychology, sociology, ^the humanities, and ethics. One 
is led to exp)Bct a mutual accommodation ot conceptions such as bonding, sex, 
division* of lator, communication, territoriality, patriotism, warfare, learning, 
aggression^ fear, altruism, and the structure ,DNA/ Indeed, whgt has been left 
out of this porojected synthesi^ makes a very s^ort list — .chiefly the notions of 
.the transcendental and of (undetermined) free will. This will turn out to be of 
more thati passing significance. * . 

It may not be inapproprfate to inject here a personal opinion. Regardless of 
the success this ptogram may ultimately have, I find it admirable for four reasonsir- -t 
(i) Science needs more such wide-*ranging', \ntellect\ially "risky" efforts to bal- 
ance our usual fare of small additions to the sandheap of individual analytical 
tesults* Sociobiology is attempting to become a "tlieory of principle" (a theory 
covering a wide domain in which a larg^ variety of verifiable results are obtained 
deductively from a few secured postulates) rather than a phenomenological theory ' ^ 
(the more common type of theory characterized by narrow dormain, many ad hoc Ex- 
planations via plausible inductions, with short phains between the observations 
~^ad the conceptual material), (li) Even if it, fails eyentually (as all systems do), 
the challenge whicji sociobiology ia throwing down before the neighboring disci- , 
plines can have ar strong, perhaps transforming effect on some of them — although 
not neQessaril)/along the lines envisaged by its proponents. And that is one way 
in which progress is traditionally made, (iii) Wilson's Sociobiology and related 
•writings by the praponients'may be viewed as significant cultural artifacts in 
their own right, because they represent a world view characterizing this part of 
the twentieth century — for example, in their plea for a sophisticated form of 
flexible, almost stochastic predeterminism and materialism; in their apparently 
dispassionate concern with a secularized ethic; in their accent on rationality 
and their under-emphasis on affect and symbolic forms. In short, with all their 
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limitations they exemplify what is widely considered to be some of the best 
thinking today/ (iv) Last but not least, the discussion of sociobiology among 
biologists and other scholars can and should present opportunities fai^ the diffi- 
cult and all~too~often neglected task of exploring the possible impacts scientific 
work may have pn ethics and human values^ - . * ' 

Notes on Outraged Sensibilities / • ' 

The opportunity for such assessments ha%pnly begun to* be taken seriously. So 
far, the scene has been dominated by expressions of outraged sensibility — more 
often than not on the part of non-biologists — triggered but not^ fully explainable 
by the type of statements on socioblology made by its protagonists. These responses- 
themselves are well worth studying as events in the history of science. 'This is 
not the place for such a study, but would be useful to identify at least in a 
general way some reasons for the sense of discomfort produced in some quarters by 
the very discussion of sociobiology — a reaction so strong *that it has. ocicasionally 
verged on becoming a case of ' "limitation of scientific inquiry.'! For as the New 
Scientist put it, "There is no doubt that many people have steered clear of the 
issue for fear of being labeled either as neo-Nazi or an hysterical radical. 

» 1/ 

Opposition to sociobiology is of two forms, ^e is tHfe understandable, con- 
troversy within the specialty field that must test the cl|^ of new- proposals . A 
more visi,ble opposition, ranging in intensity from polite disapproval to organized 
disruptions of meetings, focuses chiefly on the^ General rather than the* Special 
Discipline; usually they do not claim to disprove data or conclusions as in the 
normal process of theory validation — no doubt in part because of the early state 
of sociobiology. At bottom, the iDore vehement objections seem tp have one or more ^ 
of 'three .separable but not independent bases; 

(i) It would be wrong t alcje ny that scientists and scholars, like other mortals 
can be influenced by their^ "gl|^:eactions . A good fraction of the reactions I 
have heard myself show this opmporfent. If the program of sociobiology At its most 
ambitious were to work, it is argued, it threatens "to short-circuic the person in • 
the egg-egg cycle"; once more the progress of science would "otijectivize the sub- • 
jective" and "ratiofTalize at the cost of affect ^and passion." We would then have 
a "clockwork model %f man" as the "ti/Lumph of reductionistic scientldm," b'isectir;g 
man's nature. In a' replay of 17th-century separation of primary and secondary 
qualities, we would be "casting away the' qualitative, thfe ambiguous, the complex, 
and the artistic," in short much of what "makes each person unique with respect to - 
any other person, and that which makes mankind unique with respect to other specfes. 
When Time magazine recently published a long and on^ thp whole rather balanced "cover 
story" on sociobiology. It chose to put on the cover, as a kind of emotional short- 
hand, a picture of tvo puppets representing a young man and a young woman, looking 
helplessly and vacantly past each other as they dangled' on their strings with the 
fyoz^n gesture of an abortive embrace. 

Nor is Wilson insensitive to the dangers. In the final section of his book, ' 
he speaks of the purposed to which evolutionary sociobiology might be put- in 
the futurb: 



If the decision is taken to mold cultul?<s to fit ,the requirements* 
of the ^ecological steady, state,, somfe behaV^rs can J)? altered ex- 
perientially without emotioiial damage 'or loSa in creativity • Others 
cannot/ Uncertainty in this matter means that Skinner's dream pf 
^ culture predesigned fojr happiness^ will surel^x have to wait for 
the oew neurobiology, A genetically accurate a^ hence completely 
fair code of ethics myst also wait, ' ^ 

The second contribution of evolutionary sociobiolo^ will be to 
monitor the genetic basis of social behavior If the planned 
. society — the creation of which seems inevitable in .the coming 
century — were to deliberately steer its members past those 
stresses and conflicts that once gave^ the destructive pheriotypes 
their Darwinian edge, the other phenotypes might dwindle with theiii. 
In thia, the ultljnate genetic sfense, social control would rob m^ 
of his humanity. . .^^ ' . ' . , ^ 

» 

(il) Expressipns of this sort, by the critics and by Wilson himself, reveal 
a rather widespread f^ar of abuse . By themselves, fears do not form a ratJ.onal 
basis for deciding where sociobiology wilUyenw heading, not to sp^eak ^of whether 'the 
inquiry should be limited even if^it could be. But even if got rational, they can 
be reasonable extrapolations of. o'minorus present trends. One of mankind's oldest 
preoccupations i-s the pursuit of vice and folly; in our time^" advances of science 
and technology have been eagerly incorporated into that project. More evidence 
piles- up day after day — the insanity of heap'iyig higher the mountain of ever" more 
fiendish weapo]^ systems, the behavior-control "experiments** of secret police on 
both sides of the ocean, the callous discharge intx) the environment of harmful, by- 
products of indr^trial* processes, and so forth. If greed and sadism have managefd 
to benefit from the labors of scientific workers, it is reasonable to fear that 
other widely diffused human tendencies such as xenophobia, racism and the like 
could fashion themselves some protective "scientific" cloak. One remembers the 
abuse of "So/tflal Darwinism'^ in such fields as economics, immigration policy, and 
eugenics in Edwardian Britain and elsewhere ~ not to conjure up its deadly per- 
version by the Nazis with the full cooperation of Garman doctors, scientists, ^law- 
yers,. and administrators. The sheexr instinct of self-preservation may be suffi- 
cient to. account for the fact that people-^re suspicious asTxever befo|:e about any 
new scientific theory or techn(^ogical development that might enlarge the potential 
for the control of ljum«^behavior — by whom? according to whose values? for ^ 
.whose benefit and at whose risk? with what institutional constraint? 

The loudest protests I have heard leveed against sociobiology do not claim 
that any of the feared abuses have already accufrfed. So far, no specific proposal 
for basing social policies on current sociobiological knowledge has surfaced. The 
fears* tend to refer* only by analogy to what may have happened in related fields. 
To be sure, it is a 'hew and difficult calculus: some modem victims of the perver- 
sion of science and technology are all too Easily id^entified; other afe not. (ifow 
would one prove to have been personally hafted by an escalation in the balance of 
terror? Or by feeling more and more like those puppets' on the strings!) In this 
circumstance, sentiment can m^e itself felt — aud' over the past few years senti- 
ment has been shifting as it did in the handling of food additives. The Food and 
Drug Admlnd^tratioo used to label most of them simply as.GRAS (generally regarded 
as safe), but. now additives are consi,dered guilty until having been proved inno- 
cent. Similarly, in many quarters, those aspects of science and technology that 
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have health- or behavior-affecting potential are no longer GRAS, from recombinant 
DNA 'research to nuclear engineering. Limits of scientific jtiqulry Is the new 
phrase Jjiat characterizes the whole movement. The skepticism about near dangers is 
no Idn^t^ tranquilized by the promise. o*f mpxe distant rewards -r even by, the prom- 
ise of exposing, ia the long run, those earlier biologfcal ^nd social adaptations 
that once may have been functional but which now are disastrous for mankind. ^5 
It W^ld have been improbable that any form of jsociobiology applicable to human 
beings, coming en the scen,e in this part of the centu^, would have been exempt 
from consequences of the current strain of pessimism. 

• (iii) Yet another "reasonable" an^ expectable type of adyerse response to 
sociobiology may be .identified as territoriality and djchotomization . A number of 
intellectuals in fields neighboring on sociobiology ^re concerned about what they 
perceive to be grand imperialistic designs on their area, and they are not calmed 
by the casual disclaimer that the success of the program may be a hundted years off. 

Comments I have he-^rd made by academics under this heading have* contained such 
accusations as: that sociobiology "trivializes" the work of ^social Scientists by 
"4isaggre^ation", and shifts the "battlefield" to an entirely inappropriate area;^ 
that the ontogeny of human, behavior must continue to be based first of all in the 
analysis of childhood experiences; that the whole enterprise is implausible be- 
cause one cannot imagine the chain of "intermediate causal steps" necessary for 
understanding how heritability expresses itself operationally in behavior. , . 

* * * 

Wilson himself was not entirely unprepared for the professional resistance. 

When he announced that such fieldjs as 'ethology comparative psychology "are 
destined to be cannibalized," b'ecduse the future caniy^ rest with their "ad hoc 
terminology, crude models, and curve fitting,"/ he added "I hope ^Jiot too tfcny* * 
scholars in ethology and psychology will bb offerided by this vision. "^^ "In his 
more recent wri^tings Vilson has done little to calm colleagues in neighboring ter- 
ritories. On the contrary, his essay "Biology and the Social Sciences" contains 
a direct ^attack on the separation between fields having adjacent levels of organi- 
zation. Going faif beyond- the so-called Modem Synthesis of Mendelian genetics 
^nd biochemistry, he envisages a "juncture" of neurobiology and sociobiology with 
soc ill science. He focuses on the creative tension between neighboring fields 
Vhosi relatiofx3hip makes them act as "anti-disciplines": ^ 

^By today's standards, a broad scholar<Pan be described as one who 
is a student of three sublets: his discipline, the lower anti- 
discipline, and the subject to which his ^specialty stands as anti- ^ 
discipline [at the- next level of organization]. A well-rou»ded 
neurophysiologist , for example, is deeply involve^ in the micro- 
structure and behavior of single cells^ but he also understands 
the molecular basis of electrical and chemical transmission, and 
he hopes to explain enough of neuron systems to help account for 
the more elementary patterns of animal behavior. ^8 

In the evolution of molecular biology, "progress over a large part of bfology was 
fueled by a coi^^tition among the various attitudes and themata derived from bio- 
logy and chemi*stry — the discipline and its anti-discipline. "^^ Wilson feels that 
a similar process will eventually occur for sociobiology as the bfologist glimpses 
th^ "reverse Jlde of the social sciences"; for example^ economics will be under- 
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stood from so general h perspective that the conventional treatment of the sub j eft 
becomes merely '^the desciription of economic l5ehavior in one mammalian species with 
a' limited range bf the biological s^ate variables ,'*20 rather than the acti9ns of 
man in the ^market place. ^ 

♦ 

It is not surprising to find assertions of territarial claims In the replies 
to Wilson by members of othet disciplines. But neither these assertionsnor suspi- 
cions about the validity" of the new methodology 'with its hi^h ambition reveal the 
passions involved. Between sociobiologists and their opponents tlrere is also evi~ 
dena^ of a clash of fundamentally differing world views — a kind of "n-cu;|.ture^* 
pD^lem. Most intellectuals find it difficult to hold and juxtapose in their 
-minds *'two still-devej^ing systems with r)verlapping jurisdictions, the more so if 
the' systems are bayCd or incommensurate assumptions. ' This difficulty produces the 
cultural equivalew: of a cognitive clash ^etween sociobiblogy and the other "ap- 
proaches to understanding human behavior (as in hunlanistic psychology, wher^am- 
Biguity, complexity, and confiJsion are handled quite differently). Iiy-this clash, 
\he solution is, all foo often found in dichotomization, in the tendency to exclude 
but one system instead of attempting to hold two or, more systems in parallel. 



^he 
all 



Some Precursors ^ 

Just as the opponents of sociobiology can cite plausible motivations for their 
pessimism, the proponents have their oyn case for optimism. To deepen our under- 
standing of the aims and claims, the powers and limits of contemporary sociobio- 
logy, we must now ^sk how the entei^rise fits into the history of ideas. The *whol^ 
field of research and the motivating spirit behind sociobfoldgy are not the pro- 
duct of the last decade or two, as a citation analysis might lead one to believe. 
On the contrary,, it is part- of a long evolutionary .development. Sociobiology too 
hast its ph^ogenjf, and was already well-established in the middl'e of th^ 19th 
centufy; at the time when the mechanists apd vitalists were doing battle. 
In 1845, a group of young physiologists, among them Helmholtz and Dubois-Reymond, 
swore an oath to account for all bodily processes in physical-chemical terms. They 
did not prohibit all metaphysical discussions • of that science, hdt merely declared, 
in Dubois-Reymond's famou? phrase, "ignorabimus,'' i.e., that* we shall never know 
the great world riddled, except those portions tha^ reveal themselves within me- 
chanistic science. 

This group was di'stinguishable from a parallel but more extreme group of ex- 
perimental biologists and medical materialists who may be' called the *'nothing- 
but" school. To them, all things were to be reduced to a homogeneous mechanistic 
scheme, including the world riddles despaired of by the others. This naturally 
led them to attack the established order, the alliance between church and state, 
and all'the other impedimenta to radical progress in science and without. Not sur- 
prisingly, many of them were socialists and visionary fighters for social justice.^ 
From the present perspective, the medical materialists and the Helmholtz group 
were far closer to each other than to any^ of their common enemies; they were, for 
example, united in being anti-transcendentalists . 

To me, the most interesting figure among all these was the biologist , Ernst 
Haeckel.^^ A fiery materialist and socialist, he scoffed at all myth-mongers and 
offered a complete world view based on evolution and monism (unity of mind and 
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matter) that would, solve all puzzles. The turbulent hook he wrote im 1899^ toward 
the end of \±s career but at the height of his fame., was in fact titlM simply T^ie 
Riddle of the Universe [ Die Weltrathsel ] , It ^wept over Europe like a^rrusade 
against mystification, against what he regarded as "the untr>|th foisted on the 
people by their spiritual and economic masters." Science wfis to triumph over theo- 
logy by spreading theT gospel of evolution infused with'-a modicum of pan~psychism. 
Haeckel's chief point *was that there was a unity of the* inorganic and the organic 
world, grounded in the laws of conservation of mat>ter and energy (what* he called 
"the law of substance"). " i ^ . 

It was indeed a replay, complete in many details, of an ancient message. Here 
it is first in the wttfds of Lucretius,- introducing the world view o^ the earliest 
Greek, at omist: • - ^ . W 

1 will essay to discourse to you of the most high system of heaven 

and tne gods, and will open up^ tTft f irst-:beginnings of things, out 

of which nature gives birth to all things and incr^a^ and nourish^^ . > 

ment^. .Nothing is ever gotten out of nothing by divine power, F^ar 

in sooth takes such a hold .of all mortals because they see many ^ • 

operations go on in earth and heaven, the- causes of which they can-^ 

In no way understand, believing tKem therefore to be done by divine 

power. For these reasons, -when we shall have seen that nothing can 

be produced from nothing, we shall then more correctly ascertain ♦ 

that which'we are pursuing* both t^he elements out of whiph every- * ; • 

thing, can be produced and the manner in which all things are done 

without the -hands of the gods.^^ 

In Haeckel's own battle against such notion? as personal immortally, the. con- 
ventional belief in a creating God, or in the belief in a mind or a 'pi^pose behind 
evolution, he did not have to refer explicitly to Lucretius. Haeckel's sentence^ 
had their own grand, teutonic sweep: 

, All the particular advances of physics and chemistry yi^d in 
theoretical importance to the discovery of the great law which ^ ^ . 

brings th^m to ^e common focus, the lav of substance. Thid fim- 
damental cosmic law establishes the eternal prersiaftence of matter 

" and^^foJtce, the unvarying constancy throughout thejentire universe. 
It has become the pole-star that guides our monisttic philosophy 
through the mighty labyrinth to a solution ofe, the worlfl^proWem. ^5 

^ The i>romise of eternal persistence and of giS.ding pole-star vivid in the 
sweeping and reassuring chapters in Haeckel's book: "The Histo^ of our Species," 
"The Phylogeny of the Soul," ^Consfciousness, " "immortality," "The^ Evolution of the 
World," "The-ynity of Nature," "Our Monistic Ethics," and, finally* "T^ie Solution 
of the Woria-Problems. " In compaifison, Wilson' s. bpok is an exercise in understate- 
ment and scientific objectivity. I doubt th9t it is able to arouse a small -^frac- 
tion of the hopes and fears that Haeckel's book did for about half, a century? 

I 

Another precursor of Wilson is Jacques Loeb, the §itikthor of The Mechanistic 
Conception of Lif^ (1912). Bom in 1859, he was a scientist in the old style df 
philosopher and social innovator ,-^CB.r tain that scientific findings might lead 



d-lrectly to political and social-development consequences. Influenced by Schopen- 
hauer (as were so many others Of his generation) he seems to *»have turned to bio- 
logy tip order to ||Eind, evidence against the conception of the frefedom of the will. 
PexhfiJoB ^is b€st work was on ariimal tropism, the involuntary movements imposed by. 
suA environmental conditions flight upon organisms; he ' considered it a model ^ 
fon understanding behavior in terms that avoid the use of th^ noxious conception 
of "will." The accomplishment for which he is most fampifl', arjiaKLcial partheno-' 
genesis by'physical^chemical' means, fell in the same category of scientific re- ' ^ 
search, findings with anti-transcendental and anti-metaphysical implications. 

n ' it . . 

From 1911 on, ^ee¥ed hj«||he proof of . the existence 'of molecules by Jean Perrin 
and others as the t,riumph^rBbhanistic philosophy, he^ spoke and wrote on "the , 
mechanistic conception of iiff^ /and published his book 'of that^ title in 1912. In 
it,^as Donald Fleming observed, Loeb reduced life to a physical-chemic&l phenomenon, 
free will to an illusion generated by trogistic. causes , and religious" faith to an 
'absurdl^^.* ile prdtlaimed the total va^j^dity of mechanistic^principles, and ITerivfd 
from theiJ a system of^human ethics batffed on^instincts whose unobstructed expfj^si£n 
would rejuvenate wo;rld Sjocifet^, In hi^>ook^ Loefb ^asked whether man's "inner jj^er^ws,^ 

the; "wishes and hopes, efforts and struggled," 'should be "aifthaible to a physical- , 
, chemical analyfeis".26 And he aAswered yes, ev^n if the proof Would have to come' 
£^om mych research that still waited to be done: "For some of *these instincts the 
^Riemical basis is af least sufficiently indicated to arouse' the hope that, th^ anal- 
ysis, from the mechanistic point of view,* is only a question of tin^e"?*^ 

*In the last pages of £his work, just' as in Haeckel's and in Wilson's, Loeb, 
has a section entitled "Ethicg.V Here is a passage: . ' 

We ;eat , drink, and reproduce not because mankitid has reached an * 
> ^ agreement that this, is desitab]^ but because^ machine-like, we 

are co^iipelled to do so. We are active, bec^use^ we are compelled % 
* ^ to be so by^processes in our central riervous systeift. . .The mother * ' 

loves and ifares for her children, not because metaphysicians had • . * 
the idea that t^s was desirable, tut because the itistino^^JJ ^ ' ^ 
'taking care of the i^^g--±^ inherited jusf as (^.stinctly as the 

morphological' clwactera of ^he female body... Not only is the . . ^ 

mechanistic conceptlQrt of life compatibl>& with ethics*, it seems 
the only conception of liffe whlcti can lead to an uj^jp*stand^ng 
• of the^^ource of ethics. * • V 

' ' ^ ^ - * ^ ' . . ^ 

In comparison, Wilson's iis a soberer, ^re scientifically grounded effortf I^n- 
ically,- partly for this reason, it'will not. have the same 'popularity that ^hese 
predecessors had. ♦ * f y ' 



Eva^^tbtg'the Potential Synthesis 



Against this babkground we can now evaluate the Jhherent claim of^ociobio- 
logy thkt it ptpduces the- New Syntheses (or any synthesis)^ What, indeed, JLs t'he 
structure of a 'synthesis; and how <<6es sociobiology corxe^pd'rid to it? 

" I view s)PDthe8isJ[|d aaalysiVas methodological • themata, synthesis • being ^'gne 
component o^ the themSlc pair, the other b'eing analysis. ^9 Th«^ term sypth^sis of 
course brings tb mind certain methodological practices in the works of philqsophers 
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since Plato. But it is necessary t.o' distinguish' betwee^S^fbur general meanings of 
thf term:' (1) synthesis used in the* recQnstitutiona]y ffldyse (e.g., where an analy-' 
sis followed by a synthesis re-establishes the original condition) ; (2) synthesis 
used in the trans fgrmatibnal sense (e.g., where the application of analysis and 
synthesis advances one to a qualitatively new level, whether irtv^ given specialty 
field such as biology or in two specialty fields such as biology anS JKciology;* 
(3|fesynth^^s* used in the judgmental sense (as in, the Kantian categorTes 
moSirn critiques), and (4) synthesis 'used in the general, cul^tural sense. 



and their 



To specify the properties of a synthesis, in operational terms, we select a 
.body of work that is, beyond challenge, a historic synthesis, and use it both to 
identify the structure of a working synthesis in science, ds well as to measure how 
^criose sociobiology may be t»the model, Th^ Newtonian synthesis (the historic — ^ 
unificatioja of celestial ana terrestrial* pliyslcs) is prol^bly the most distin- 
guished example; while referring^D it to compare /the halflhdozen ma^or structural 
elejj^nts of any synthesis, we shall keep in mind that we dfcereby, calibrate', so to 
speak, the top riding on that' kind of thermometer, A ; 

(l9 Historic Ro^ t&> ' ^^jj^k '^^^ 

iVlroost *by definition, a synthe^:^ h^'^ roots in Jthe hi^^ry of the^ fields w^tfh"^ 
tn which it produjces colxerence. For the Newtonian synthesis, orle of these roots 
reaches *tfAcl^ tb t^e grand scheme of Thales of MlJ.etus, the other to Pythagoras of* 
Crptona, The former was' Essentially positivistic and materiali-stic^ witji ^a certalft 
resemblance to modern em^Mclsm, while the latter wis idfetaphysical IftlS^formalistic, 
It 'is ♦ significant Tth^t each of .these sys^tems^^^which came into western culture at * 
^about the same time, "2500 yeaps^^ ago, were impelled by the* pet'^sting drive to find 
b^tc uni^ underlying the diversity ol all experience, but nevertheless were^dia- 
Wtr^cally .gppDsite in assumption and appeared mutually excluslv-e in, content. 

Prom each of these two school^, a sei^arate chain of distinguished followers 
Tmerged over tM^ next centuries, Aristotle stands at a pivotal position in ^tjle 
• history of thought in part because he w^s the, first idajor iiiitnkei? wro was not a 4 
^ •'^folljjwer- of, only' one df tli^ two main trends j but who made it powerful "attempt *Co 
adafS^ elements from botlx of. the antithetical systems in a new synthesis. Nothing 
even faihtly analogqus was d#ne successfully in naturaj. ph^osophy until the » 
joining' by Kepler anfl Galileo of neo-Platonic- and materialistic, concept iohs, JJew- 
' ton's^kpUtheSii^, then, was the last grand bridging of the' mate;?: ialistlc-positivis- 
^tic tradition and the formalistic-metaphysical tradition in natural philosophy. 





the 

forces of nature aA mutually Sependertt, tiaving. one origiij, or rather being dif- 
ferer^t manifestations of one fundamental power^**. To this day, this/i^ the. Holy . ■ 
'"^Sil of theoreftical physicists, who try to find one force /to explain thi? gravitk- 
tionalv ^the electromagnetic, -the weak and the strong inter^actions, # - 

Turning tq. sociobiology, it tocT has a 'distinguished phylogeny ;\ it Is in fact 
the curjrent termiiial poin% pn '? trajectpry or proliferation of syste^m^^imilders ^ 
issuing primarily from the materialistic-mechanistic and anti-metapl^ysical school 
of Tholes of Miletus and his followers — , Anaxiniknder, Anaximene§, Heraclitq^, 
. Leucippus, Demo^rI*tus, Anaxagoras and Lucrfetius, The more* recent si^edisbrs . . 
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developed from the trajectory of these physiologue^s, teaching "disenchanted" or 
"positive" explanations of nature's phenomena, are. some aspects of Newton, Vico, 
Laplace^ D'Alembei^t apd Condorcet, Tomte, Darwin,- Helmholtz, ^Dubois-Reymond, 
.Herbert Spencer, T.H. Huxlery, Haeckel, Loeb, Mach,. Juliap Huxley, Haldane, the . 
early Lysenlfb, and Schrodinger (in "What is Life?''). 1^ ^ 

If we look beyond their many dif:^erences> Ihey all shar^e fundamental ambitions 
approaches, and themata. For example, the matrix of social^ values aird the moral 
base are taken not as a priori but as susceptible of explanation within a material- 
istic world view. These natural philosophers tend to opt for continuity instead 
of uniqueness, for unity rather than dis'creteness. In modern sociobioXogy , the 
old thema of classical physical causality pfersists,. althougTi modified andi^recast in 
terms df tendencies and "potentials" — an even older yet still Ulirrent thema. Many 
of the moderns are social innovators^ and opt for an essentially optimistTc and 
liberal political stance. 

\. ^ , ' . { 

Thus locking at this aspect of syntheses in general — synthesis as the 
climactit achievement of a long-term trajectoj?y — the ambition of sociobiology 
^ is entirely i;ecognizable. ' • ^ .rf* 

(ii) Inclusion and exclusion of elements 

'The raw materials from which a synthesis -must bp fashioned are individual^ 

• seemingj^y disijarate elements or separate classes of entities. Thus the Newtonian 
laws govern* the 'motions I of objects from atomic to galactic sizie. Yet, Newton also 

. , specifically excluded large, sets of elements from his synthesis — not only . 
".occult qualities" that were no Ipngex desired, but also ^ight and its propag^gflon, 
chemical r^actidfts, much of, fluid nlechanics and the theory of elasticity, sensa- 
tiQns ^fn the human body, and the properties of the ether. ♦ 

Sociobiology seams to be in/dang^^ of not knowing how to exclude explicitly 
some tempting carididate-jBlemeptsT One has th6 impression that the range of beha- 

• ^iors, traits,- and details clamoring for inclusion is enormously large. To be • 
^sure^ history reminds us th^f exclusion ver^ frequently is not, and perhaps can- ^ 

not' be, an a prjbri conscious decision, but can only come at the end of a long 
^ .series of unsuccessful attempts at inclu^fon. That is, exclusiotis are the result ' 

• • o*f the discovery of "impotency principles." And to find those, oje needs time. 

(iii) A First Principle 

After ^ewton, nothing so 'basic as tlje intuition of a universal law of gravi- 
- %»tXon furnishing the first principle on which to build a system will perhaps ever 
be granted to another synthe^ist.^ But sociobiology does make several basic, fun- 
■^^amental pxAtulates -7 for" e;cample, the central theorem that animals behave sjb as 
to optimize their inclusive fitness; that there is some molecular basis of bftba- ^ 
vior (i.e., that the genes "pjrogram the potent ials"i; that for all phenotypes^ 
' including tehavior, there is selection by interaction of genes and environment; 
t^lt there is a odntinulty of mammalian traits in humans. For >the theory's even- 
t^l success in ^he large sense, it ^ould seem necessary to postulate explicitly 
the ^smalj-est number of independent statements, and insofar as possible to exhibit 
\fl^it^Tole/of''peLT9^vony and necessity among those postulates tl||lt do remain. (I am 



of course aware that some biologists may j/ell object to th±s criterion, trained as 
they are to be more tolerant and r^gpectful of complexity than are physicists,) 

< ✓ 
We also know from the stydy of earlier scientific advances that the formula- 
t<ion of p0t?ferful "first principles" often had to wait for the formulation of new 
concepts J(energy, valence, ihVariance, quantization, complementarity). New terms, 
new metaphors, a new language parallel new generalisations. They oan of course 
not be identified in^ advance of the pressure for fruitful hypothesis; nevertheless, 
one might speculate on the type of additional concepts that a general theory of ^ 
sbciobiology may require, * . - 

Ap example would be one conception to handle the simultaneous actibns 9f 
opposites: potentiation and determination — something lik^ a flexibly 'constrain- 
ing developmental fiel<i that contains decision vertices having probabilistic para- 
meters. Perhaps new terms are also needed for thos'e distinctive and preferably 
quantifiable human traits (-if any) that are not shared with other spe^cl,es (e.g,,* 
similar to the distinction between rcjdes in human societies 'vs. castes in social 
insects). Terms such as altruism, sljjive^y, and warfare, when applied to non-human 
species, may turn out to have^xhaustid' theif oisefulness and might now be. recast, 
to avoid unnecessary limitatioBs or sfi. l^st tixe charge of undue anthropomorphic 
connotation, 30 >* * <> ^ 

' ' * 
(iv) Cohesion of a General Sy>stei& ; ^ ^ - ' « 

f ... . 

Again ,^ since Newton (with the possible exceptioji of General Rel'ativity) no 
system with such general coherence, no such dedaacti.ve*' testaUie schema based on one. 
or a few p;clnciples can be expected- to arise agaitb^'i.i>' o,ur time — least of all in 
a theory which is still under construction before Q,\ir very*^yes. It will be a 
long time before we see the equivalent of the ded^c^ion -(and henfe "explanation") 
of Kepler's- empirical laws. Yet there are beginnings in*#ociobiology, such as 
efforts to understand, the mating system, the size<,of familleb^ and ^colonies, and . 
diffusion speeds. More such advances, and 1& gcSroH cacSld-^ing of them, will* be 
needed £o make th^s synthesis widely' persuasive. ^ Hie current literature shows that 
this is the growimg edge of the whole effort,. - ^ ' . , . ' ' ^, 

I recognize that workers in other sctenc^i^may be undef ^t;andably d^ressed 
(or overly impressed) by the success unHer this ^heading which the 300-year effort ^ ' 
of mpdem physics has had at its culminatio'ny *for t|)at iff the model which physics 
willy-nilly puts before the other sci^ces. The power of the deductive network 
produced in physics- has been illustrated in a^delightful article by Victor F. 
Weisskopf , He starts by taking the^magni'teudes of six physical constants known 
by measurement: the mass, of the pro^a, the mass and electric charge'of the elec- 
tron, the light velocity, Newton's gravita^ionf^J' constant, and the quantum of 
fiction of Planck, He. adds three or four fundamental law? (e».g., *de'Proglie's i^e- 
lations connecting particle mamen|;^ and particle Energy with**the wavelength and 
frequency, and the Pauli 'exclusion principle) , and shows that one can then derive 
a host of different, apparently quite unconnected, facts that happen to be known 
to us separately by observation: for example*, the size and energies of nucl*ei, the 
mass and hardness of solids such as rocks, the height or 'mountain8"*^on earth, and 
the size of our sun and of^pimilar s^ars. Thiols indeed fu]|filllJ| Newton's pi^P- 
gram, triumphantly. HQ|p^er, one must not syp^impose the same expectfiition^ on the 



•40- 



program of Lucretius and th^ lelated one of Wilson « 
(v) Pemyspif ication and Central "Image" 



It is well known^ thax Newton had a profound philosophical impact 
'jJoraries by his demonstration that quite "ordinary" and causal chaifas we 



^n his* contem- 
were at work 

in producing compleS or frightening effects (tidea^ or comets, respectively), that 
the* world of infinite change was explainable try the persistence of* a very few'sim- ■ 
pie laws which any schoolchild could memorize. *3y extending the reign of familiar 
terrestrial processes ,and showing them to operate throughout the knowable world, 
a single, almost hypnotic Image could suggest itself, that df the universe as a 
majestic clockwork. Its vis.ualizability at^prie mental "glance" was probably a 
powerful factor in its popular acceptance, . * • ' 

Sociobiology in its current versitf^ does hold out a similar promise of ^'ex- 
plaining" coo^lex or disturbing effects in the processes of human society, from 
homosexuality ^o warfare. Even if there should be only a quite partial delivery * 
on that'profliise,. the effects upon 'the world view of our society will be enormous. 
Socibbio]^^ does ^se^ to lacif, however, a central image, analogous to the vl^sion 
of a clockwork conjured up by the Newtonian synthesis, Thfere is not even a complex 
one such DMKin's "tangled bank." The volumino^ arid painstaking work chron- 
icled in WIIsot's book and similar ^sources may never lend itself to such a feat 
of- fruitful oversimplification. 

(v*) Prediction. 

' T— 

Predictive capability, as in deducing 'cprrectly the return of comet from 
Newton's laws, is usually regarded as the ultimate test of how "scientific*^ a syn- 
thesis is^ — the "hjy^er" the science, the pijouder and the more confident it is. 
In this respect, socWbiology seems to be in only an early sta^e of development.^ 
However, we n^j^be touching "here pn^ the long debate concerning essential differ- 
ences betwe^en^^K biological and the physical sciences, ratlyer than on a sine qua 
non of scienti^R synthesis* as such. ^ For at the very least*, a far greater degree 
of complexity j.3 built Into bl^bgical systems by virtue of the necessary connec- 
tion of each function wi^ the organism's history on the one hand t and with its 
environment oh the otj^. 



(vii) Culturfl, Reach ^ 




/ 



The claim of thg^^Newtonian synthesis as a powerful exemplar of a cultural syn- 
thesis that changed clvilizatloh has been amply docuwnted. {If one were allowed 
only a single, example, an analysis of the role of Newtonian philosophy in Thomas 
Jefferson's draft of the American Declaration. of In^epenience mights suffice.) 

By this measure, of course, the strategy with respect to sociobiology is, 
once more,' patience. It does appear that both the proponents and the more voci- 
ferous and politically oriented ot)poneats of sociobiology are united in the expec- 
tation that 
culture* 
* sense. 



it the Newflvnthesis of .which Wilson speal^ will be pne that changes our 
If it doeiot, the synthesis will still be one In the "transformational" 
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NOTES 



1. Edward 0. Wilson, Soci^blology ; The New Synthesis (Cambridge, Massachusetts: 

Harvard University Press, 1975), p. 595. 

2. As Wil,Bor\ and others have j|ointed out, it is too^ early to ^pply the word 

Theory. 

•3. Compare, for example, R.L. Trivers *and H..Hare, "Haplodiploidy and the Evolu- 
tion of the Social Insects," Science 191. No. 4224, ^(1976) :* 249-263 ; and 
R.D. Alexander and P.W. Sherman, *'l^cal Mate Competition and Parental 
Investment in .Social Insects,"' Science 196, No. 4289 (1977): 494-500. 

4. ' -Wilson, op., clt . , p. 4.^< . . 

5. Ibid. \ . ' . . , s ' 



One may conclude that on many, perhaps most, counts sociobiology has a fair 
chance eventually to bear* out its promise, provided that more of the crucial e^e- 
ments^re supplied in the on-going research, notably with- respect to cohesion arid 
prediction, and thereby advance Irom- the TSgejial Discipline to th^ General Theory. 
It can only be guessed how widely the New Synthesis will be welcomed by the ad- 
jacent disciplines. Nor can we preciict whether the ideas of sociobialogy will be 
as severely abused as w^re, on occasion, Darwin's and Einstein's' — although one , 
positive jputconje of the sobering experience of the 'recent past for all scientists 
should be their greater watchfulness^ and, whe^pe necessary, activism to expose 
abuses forcefully as soon as they are actually identifiable. 

The issue of scientific validity will of course be decided in the labcg:atories 
and in field research. If experimental evidence in favor of human sociobiology 
does turn out to be, voluminous , varied, and positive, the fathers ' of the field 
will no doubt be installed in the Panthepn. But, It a curious question w^fher 
Haeckel and Loeb and the others who will be ^iting for them there will in falTt 
approve of thisjiew verfeion of the ancient quest. No doubt they will like to hear 
evidence thaT'the social behavior animals can generally be linked, across- all , 
specfes, to, the mechanism of natural seliection. Thjey will >also be pleased that 

•^biology, anthropology and many neighboring fields will have. been shaken up in a 
fruitful way. But we can imagine they will at least ra;Lse an eyebrow that in our 
^Ime the offsprings of Lucretius no longer found theological ppponents to engage 
head-on, and addressed themselves instead to thCv modern equivalent of the apcient 

' seat of moral force, i.e,, to the social sciences. , ' • 

In answer, the new arrivals will have to plead that the road to the New Jeru- 
salem once more proved to be more difficult than had at f|||^st appeared, and that 
it may be. quite enough if we end. up wiser about the behavior of people and other 
- animals. Even in making a synthesis, there is a large and useful mid41e ground 
between complete- success'^ and failure-, * * , . ^ 
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6. Ibid.-, pp. 11 and 22. 

7. Ibid. , p. 5. 



8> Ibid. * \ 

9. 'ibid., p. 3. • ^ 

10. Ibid . , p. 4v . * . . , . 

» 

11. • Ibid ..' p. 547'. 

12. R. Lewlh, "The Course of a Controversy," The New Scientist (13 May 1976): f44- 

345. A petit ^n condemnlniresearch -^n socloblology was presented by a 
group to the Council of tflH^aerlcan Sociological Association at its 
tae^tlngvof September 1977. There is, of course, also, a large and growing V 
• literature af informative critiqi:|es ^nd assessments; the most recent worlcS 
€ft hand are papers by R.D. Alexander, R.C. Lewontin, S.A. Kauffman, and 
M. Ruse, In.F. Suppe^and P.D. Asquith (eds.), PSA 1976 , Vol. II: Symf)o- 
sia (East Lansing, Michigan: Philosophy of Science Association, 1977). 

""13. Time magazine, 1 August 1977. - ^ ' 

14. Wilson, o£. cit . Wilson adds at the end: 'Vhen we have progressed enough to 

explain ourselves in ^ these mechanistic terms, and the $rOcial sciences 
come to full flower, tfte result might be hard to accept. It seems appro- 
priate therefore to close this book ^s it began, with the foreboding in- 
Q^ht of Albert Camus: *A world that can be e^tplained even with bad rea- 
sons is a familiar world. ?ut, on the* other hand, in a universe dives- 
.^ted of invasions and lights, man feels an alien, a stranger. His exile 
is without Remedy since he is deprived of tlie memory of k lost hotne or 
the hope of a'promised land.' This, unfortunately, is true. But we still 
have another hundred years." ' » ^ , 

15. Wilson (o£. cit . , pp. 24-25) writes: "For example, the tendency to expand at 

the expense of territorial neighbors might well be human genes, having 
been advaitfageous to our ancestors through evolutionary time,* but it 
would lead^o global suicide now. To rear as many healthy children a^ 
possible has been the road to security in many cultures and periods of 
history, but with the world's population brimming over, it is now the way 
to environmental disaster. To an increasing degree we are forced to make 
moral decisions that dir^ctly##nf luence the futufe of the human species. 
^ Soon we may have to pick and choose among the emotiqnal guides that we 
have inherited, and determine those that should be followed and t^^e 
.that should be sublimated or redirecte^l so that ^our behavioral ^patterns 
will both conform with biological principled and fost^er the growth of 
the human spirit." 



16. ^vklson, 0£. cit . , p. 6. 



V 



d?. E.O. Wilson, "81'ol«^|^nd the Socl^Sclences," Daedalus . 106,No.' 4 (1977): 
127-140. 



•ERIC 



47 



18. Ibid., p. 128. ' * 
id., p." 129. . ^ % ' • 

20. Ibid^, p. 136. ' 

21. Of the many accounts, I refer to the excellent, brief one by Dona;Ld Flemiag 

in his introduction to the re-issue of Jacque Loeb's The Mechanist ip 

Conception of Life .(^^bridge, Massachusetts: Harvajrd University Press, 

1964). Also see .Everett Mendelsohn, "Revolution and Reduction," in 
Elkana (ed.). The Interaction getveen Scienc^ncl Philosophy X^lanttc 
Highlands, New Jersey: Academic Press, 197A), pp. 407-420. ^ - 

22. For example, Rudolf Virchow,- one of the sympathizers, supported the German 

Revolution of 18A8 and became the chief of t^he liberal opposition to 
Bismarck. See also Frederick Gregory, "Scientific versus Dialectical* 
Materialism: A Clash of Idealogies -in, Ninetefenth-Century German Radical- 
ism," Isis 68, No,^2'42 (1977): 206-22^^. 

23. Haeckel was one of the major influerices in bringing Darwinism to, Germany. Long 

after. his death, this Darwinistfwas twisted. in an effort to lend respec- 
tability to programs of euthanasia and genocide. 

2A. ' 'Lucretius, The I^ture of the Univ€fse ,^ook I, 25. (Chicago, Illinois: Henry 
Regnery Co. for 'the Great Booka Foundation, 1969), ppi 2-5. 

/ 

25. Ernst Haeckel, The Riddle of the Universe (London: Watts and Co., 1929; ori- 

ginally Bonn, 1899) . ' ^ 

26. Loeb, o£. cit. , p. 28. , * . • . 
,27. Ibid ., p. 32. . ^ . ^ 
28. Ibid. , pr 33. 



29. I have discussed these conceptions at greater length in G. Holton^ "Analysis 

and Synthesis as Methodological Themata," Methodology and]|6cience 
(Netherlands), Vol. 10, No. 1 (Spring 1977): 3-33; also in G. Holtqxi, 
The Scientific Imagination i Case Studies (New York: Cambridge University 
Press, 1978, in. press). Chapter A. 

30. On this point, see the interesting essay, largely supportive of sociobiology, 

by Donald T. Campbell, "On the Conflicts between Biological and Social 
^ Evaluiion and between Psychology 'and Moral Tradition," American Psycho- 
logist , 30, No. 12 (D^tember 1975): 1103-1126. 



31. -Victor Weisskopf, "Of Atoms, Mountains, and Stars: A Study in Qualitative 
Physics," Science , 187 (1975): 605-612. 
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ADDITIONS TO GENERAL BIBLIOGRAPHY 

t ^ ' " . - 

American Society for Engineering Education (AS£E) . 1^77 Engineering College Re- ^ 

search and Graduate Study . Washington, D.C.: American Society for Engineering 

Education, 1977. % 

This directory compiles information on the expenditures for over IS, 000 research 
projects in college engineering programs in the U.S., Puerto Rico> and Canada. 
* Detailed descriptions of the programs include information on graduate student 
appointments, stipends and participation. [Copies ^re available from Publications 
Sales, ASEE, Suite 400, One Dupont Circle, Washington, D.C. 20036; $7.00; $3.50 
for. students with identification of school and program. ] 

Ashby, Lord, .and Mary Anderson. "Studies in the Politics of Environmental Protec- 
tion: The Historical Roots of the British Clean Air Act, 1956: II, The Appeal to 
Public Opinion over Domestic Smoke.** Interdisciplinary Science Reviews 2, March 
I977j^ 9-26. . . , > 

**A succession of severe fogs, coup\ed with the publication of mortality rates 
wh^h turned out to be as severe as those caused -by cholera, stimulated the 
creation of a smoke abatement lobby. This^essay describes the work of that 
lobby and the . . eef fort . . . to put a smoke-abatement Bill through parliament** (9). 
Article shows the interaction of public opinion, pamphlet publication and other 
communication, and legislative action. > 

Basiuk, Victor. Technology, World Politics, and American Policy .^ Ney York: Colum- 
bia University Press, 1977. 

Analysis of present and projected state of technology and consequent effect on 
national and international policy. 

Begab, Michael J., and Stephen A. Richardson, eds. The Mentally Retarded and So- « 
«- ciety; A Social Science Perspective . Baltiinore, Maryland: University Park Pljlies, 
1975. 

Proceedings of a 1974 conference, containing a w^de selection of articles on 
. larger social context of men^%l retardation, its effects on society ^and vice 
versa, as well^as on the par^lpular problems of individuals (communication dif- 
ficulties, education, even discussion of juvenile delinquency.) , 

Bereano, Philip L. Technology as a Social and Political Phenomenon . New York: ^ 
John Wiley and Sons, 1976. 

. - \ 

Book -of readings on the genera! and theoretic a^pect^of the interaction between 
technology and society. Ma^iy of the well-rknown articles on this subject are 
included in the collection. 

* . / 

Blissett, Marian, ed. Environmental Impact Asses^^nent . Lyndon B. Johnson School ^ 
of Public Affairs, The University of Texas at Austin: Engineering Foundation, , 
1976. , • ' . - • . 

In an attempt to examine environmental impact statements as aspects of policy 
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itnplementation, this collection of articles provides a variety of analyses of the 
implementation of the bfa.tional Environmental Policy Act of 1969. Sections on the 
techniques for index .development or data analysis and on public participation in 
, admini'fetrative hearings highlight thi^ book. 

Callahan, Daniel. ^ "On Defining a 'Natural Death' - An Ideal for Public Policy." 
Hastings Center Rej^ort 7, June 1977: 32-37. • . - 

Aims at a definition of "natural death**' which will be "at once rationally per- 
suasive, emotionally satisfying, socially advantageous, -and politically attrac- 
tive;" then considers the implications of the definition for the individual and 
for society. ^ 

Canto^e, Enrico. Scientific Man; Thfe Humanistic Significance^ of Science . Forest 
Grove> Oregon: International Scholarly Book Services, Inc.# 1977. T 

'Intent of this book is "to clarify the* principles for integrating the spirit of 
•science into an authentic humanism," as well. as analyze many of the contemporary 
misinterpretations of science by both scientists. and humanists. ^ 

Carter, Luther. "Nucleau^astes: Popular Antipathy Narrows -Search- for Disposal 
Sites." Science, 197, 23 September 1977: 1245-1266, 

\^ 

Citizen opposition in a growing number of- locales is hampering the government's 

efforts to. find sites for the permanent disposal of nuclear wastes, 

. • - 

Carter^ Luther J. "Public Interest Lawyers: Carter Brings Theift into the Establish- 
/ ment." Science 196, 27 May 1977: 961-9^4. 

Analysis of the Carter Administration's choice of personnel at the subcabinet 
le^fel. Impact of the appointments on government and on pnblic Interest law. 

Clasquin, F.F.^ and Jackson B. Cohen. "Prices of Physic^ and Chemistry Journals." 

Science 197, 29 July 1977: 432-438; 
J ~ ' ✓ . 

"The high .cost of journals has forced some scientific libraries to reduce dras- 
tically or eliminate entirely the purchase of books in order to maintain journal 
and other serial subscriptions" (432). Analysis of survey of problems in 
Physics and Chemistry, but extendable to other fields. Some suggested remedies. 

Engelhardt, H. Tristram, Jr., and Daniel Callahan. Knowledge, Value and Belief . 
Hastings-on-Hudson, New York: The Hastings Center, 1977 ^ ^ 
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This book continues' the Hastings Center exploration of the relation of ethics to 
science, focusing particularly on theology and the foundation of ethics. Essays 
range from Paul* Ramsey on Kant's moral theology to Stephen Toulmin on "Doctor's 
Ethics and Biomedical Science." . ' 

Fadiman, fl^fton. "A- Technological Culture." The Center Magazine 10, March/April 
1977: 71-78. 

fadiman's thirty theses on the^ definition, limits, and implication of technology, 



■ y — ■ ^ 

Fowler, William A. "Physics in M76 - a personal account.'* Physics Today 30, 
April 1977: 33-41, • ^ 

Reflections of the. President of the American Physical Society on the public image 
•Of the physicist, including soi^ fascinating examples of how famous physicists ^ 
have put on a "public face" for the media. If physicists are to widen their areas 
of activity in society. Fowler, says, then they must project a more realistic 
image of what they are — "capable, practical, ingenious, innovative, and at the 
'same time human beings like our neighbors" (41) . 

V 

Frontiers of Science . Washington, D.C.: National Science Foundation, 1977; $4.00, 
Government Printing Office stock number 038-000-00314-3. 

Articles from pas£ issues of the NSF's Mosaic magazine. 

• ■ 

Glantz, Leonard H. "Massachusetts Supreme Judicial Court Reverses Conviction of 
Dr. Kenneth Edelin.'* Medicolegal News 5> TTinter 1977: 3-4. 

Brief analysis of the issu^jj^and of the Court's opinion in the case. 

Golub, Robert, anci Joe Townsend.' **Malthus, Multinationals and tile Club of Rome. ^ 
Social Studies of Science 7, May 1977: 201-222, 

The authors argue that "fhe imperatives of the multinational firm and the inter- 
- national econofcjy require a change in the world's politicaijf" organization and that 
such a change is implicit in an acceptance of the [ Limits/ to Growth ] analysis.". 
. Emphasizing the stresses which have arisen between the imiltinational corporations 
and' the national -governments, as well as the changing at/titudes of the under- 
developed countries, Golub' and Townsend describe the Limits debate as part^|_;^ 
^ effort, to shape* public opinion toward the Seeling "thatj^we are fated with ob- / * 
scure 'physical forces' rather than the political and econoipfc results of 
earlier historical development." 

Goodchild, Peter. "Screening 'MariK^Curie. ' " New Scientist , 18 August 1977: 418- 
420. 

The prodtlcer of the BBC documentary drama ^series on Madame Curie discusses the 
difficulties of iViteri^reting a scientific biography with both sufficient dramatic 
impact and historical accuracy. 

, Gordon,- Donald. "Herber/Marcuse: Aspirations and Utopia." Futures 9, April 1977: 
147-151. ^ 

Marcuse a^ a technological Utopian. > 

•Gordon, James. "Space-Time Rag." The" blcien^ces 17 , July/August 1977: 20-21. 

'• Tongue- in- che^ confession by a science writer that "I just don't miderstand 
physics;" rather he' values the sense and aura of the science. "I vblue physics 
not for I how well it explains the world, but, much as the irreligious loved the 
Latin masa, for the way it sounds " (20) . \ 

Grobstein, Clifford. "The Recombinant-DNA Debate." Scientific Americ4fc 37, July 
1977: 22-33. * * . 

' ^1 * 



E5caiiiination of the science and policy involved in^ the debate. Includes review of 
proposed guidelines or other p^ns for containment or monitoring of Recombi- 
t^^NA research, . ' - 

Harwood, Jonathan, "The Race-Intelligence Controversy: A Sociological Approach; I ^ 
— •Professional Factors,"' Social Studies of Science , Vol, 6 (1976): 369-3^4, 
"The Race-Intelligence Controversy: A Sociological Approach: II — 'External 
Factors,*" Social Studies of Science , Vol, 7 (1977): 1-30, 

" • • y ' 

* The. thesis of Part. I i^^at scientists' disciplinary allegiances' predispose them 
to adopt particular positions on the race- intelligence issue. In Part II it is 
argued that committment to either a hereditarian or an environmentalist position 
in thia controversy is to be explained in terms of a scientist's world view, 

Hawkes, Nigel, "Science ilT Europe/The Antinuclear Movement Takes Hold," Science 
197, 16 -September 1977: 1167-1169, 

Popular protest against nuclear power has reached formidable proportions In sev- 
eral European countries. This article reviews the antinuclear movements in 
France and Germany, 

"I'm* Madly in Love with Electricity ~ and Other Comments about Their Work by • 
Women in Science and Engineering," Published by the Lawrence Hall of Science 
(atfb, : Careers, University of California, Berkeley, California 94720,) 

Booklet written to introduce women to careers in science; dncludes softe lists of 
societies and other publications. Single copies available free; each* additional 
copy; $1,00, 

Iiig)act of Science on Society , 27 July/September 1977. 

Issue devoted to "Science and Latin America," 

Jacob, Francois, "Evolution and TinkerTng," Science 196, 10- June 1977: 1161- 
-1166, 

• ^ 

, , [N]atural selection does not work as an engineer works. It.-works like a tin- 
kerer.,.Who uses everything at his disposal to produce some kind of workable 
object" (1163), .Jacob builds a delicate and enlightening analogy, describing 
examples at the molecular level or in the human brain, 

Jordan, Don, "The Town Dilemma: Discharging a Dutv]|" - Environment 19, Marcb 1977: 
6-15* ' * 

Description of the recent conflict over disposal of PCB-contaminated industrial 
wastes Iji the landfills and streams of Monroe County, Indiana, Tovnajn^ 'dilemma: 
what to do about the^ waste? What about the victims? Outline of the^emerging 
conflict between local, state, and federal authority, science, industry,, environ- 
mental groups, and the right's of the individual, ^ • 

Leeper, E.M, " "Scientists Ask-'Congress to Control DNA ResearcH.". Bioscience 27, 
February 1977: 141-143. 
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News review of December 1976 Congressional Seminar qp Recombinant DNA research 
controls, co-sponsored by SIPI and the U.S. House Environmental Study Conference 



Leeper, E.M, "Trumbull Testifies on Public Participation." Bioscience 27, June 
1977: J8 7-389. ' . 

Account of testimony at ovei^ght hearings on Recombinant SNA, Science, Research 
and Technology Subcommittee of trh^ House Committee on Science aijd Tephnology. 
Panel included AIBS Executive Director RichaVd Trumbull, Dorothy Nelkin,* Alan 
McGowan, Jiereray Stone, and Norman Wengart. 

Lepkowski, Wilbert C. "Frank Press Outlines Science Advisor Role." Chemical and 
Engineering News 55, 16 May 1977-: 19-22. 

r 

News report on how the new Presideni:ial Science Advisor likes his job. 

Lowrance, Willialn W. "The NAS Surveys of Fundamental Research .1962-1974, In Retro 
spect." Science 197, 23 September 1977: 1254-1260. 

A review of the origin, design, conduct, policy impact and' usefulness of the ten 
surveys of the health and direction of major fields of scieiice that wer6 conduc- 
ted from 1962 through 1974 by committees under \he aegis of the National Academy 
of Sciences' Committee on jScience and Public Policy (COSPUP) . 

Lubrano, Linda L. Soviet l^-ology of Sc'lence . > Columbus, Ohio: American Associa- 
tion for the Advancement of Slavic Studies, 1976. 

History and analysis of Naukovedenie in the Soviet Union. Lubrano' s discussion 
of the social and political context of research and theories is especially use- 
ful for those interested in the sociology of science. ^ 

Luria, Salvador E. "The Goals .of Science." The Bulletin of the Atomic Scientists 
33, May 1977: '28-33.. . 

In a version of a talk delivered to the American Academy of Arts and Sciences, 
Luria concentrates oft "the cost-benefit reckoning of the fruits of research, tjie 
decision-making process in the selection of research programs, and the xiisttust 
of science and- scientists " manifest in society (29) Luria also points out that 
criticism of ^Recombinant DNA research falls into fhree categories :' mystical, 
sanitary, aqd political. . 

♦ * ^ • ' * ' 

Macklin, Ruth. "Consent, Coercion, and Conflicts of Rights." Pegspectives in 
Biology and Medicine 20, Spring 1977: 360-370. 

Concentrates on the "cluster of moral issues" surrounding the ca^e of Je^gvah's 
Witnesses who refuse blood transfusions for religious reasons.. 

May, WilliamJ. Notes On the Ethics of Doctoc^ and Lawyers . Bloomlngton, Indiana: 
The Poynterl!fepter, May 1977. ' \* ' 



In an incisive discussipn of the quandries facing professionals in law ajad medi- 
cine, Professor, guides the reader • through complex issues of philosopSp^and 
.ethics and points the way toward applicatioa to all professions. Sections on 
the •nduring purposes of a^ profession, on the connections of the professional to 
client, colleague, -market place arul institutional host, and on the role of the % 
professional as teacher and citizen highlight this essay and may have particular' 
releva^^ to science, ' ^ ^ t ' 

McCaull, Juilan.. ''Research- in a Box: Escape of New Life Forms," Environment 19, 
April 1977: ' 31-37, ^ ^ , " ^ ' ^ ' 

News report on December 1977 Seminar on Recombinant DNA research, co-sponsored 
by SIPI (Environment 's publisher), 

Mitroff, Ian ^"Sbme Unresplved Issues in the Psychology of Science — A Research 
\ Agenda," 4S^ Newsletter 2, Summer 1977: 20^22. . 

The author briefly outl;lnes seven areas he feels are^deserving of more research 
— e.g,, "the symbolic and/or affective images that scientists form of tlfem- 
ielves, their work, the|.r colleagues ,s students, objects of study," 

Mohr/Hans, Lectures on Structure and Significance of Science, 'New York/and Ber- 
lin: Springer- Verlag, 1977, 

• Based on series of lectures delivered in 1975 on* the nature of scientific thought 
and the nature and significance of the scientilEic enterprise. In particular, 
Mohr's chapters on ^'Science and Responsibility , "/'The Motivation of Science," 
and "Science aijd Values" contain interesting syntheses of current thinking and 
research in these *reas, . ^ 

- ft 

Morgan, Robert P#, and Eric \. Hartman, eds. Proceedings of the Confqfi;tfice on • 
University Education- for Technology and Public Policy , St, Louis, Misg^^iri: 
Washington University 1977, (Available from tHe Department of Teohtiology and 
Human Affairs, *Box 1106, Washington University, St, Louis, 'Missouri 63130, ) 

This l5J0-page volume records the edited "papers and discussions of the December 
1976 Conference,. Specific eiiq)hasis was on courses, degree programs and researQh* 
in university educatl^on for technology and public policy. The Proceedings in-, 
eludes papei^s or remarks by representatives from many of the prpgraite in the 
'STS' field. ' ' - 

T - . • 

Murray, Chris, "Environmentalist's Fight for Delaney^ Glapse," iChemical and Engi- 
ne^ing News 55* 23 May 1977: 16, x 

' ! — 

News report on the conflict between cancer and politics the saccharin issue. 

National Science VouJlLt ion. Annual Report for 1976. Washing1>on, D,C.^^•U,5, * >' 
Govemment Printing qf<f ice, \^ . ^ ' . 

-** ' , ' * ^ 

This report of tJie NSF in l976 included 'a statement by Director Richard C* Atkin- 
son and reviewd of NSF accomplishments in the past year, . ^ . ^ 
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.^ailoSgl SciiBflce Foundation. Expenditures fgg Scientific .Activj^tles at Un'lversl- ' 
ties ''and Cojleges, Fiscal' Yeai^J.975,, (Copjes of« the repoat, NSF 77-307, ^are ; 
avail^A^e fronr tb^ Government Printing Office, WasMlni^toh, D.C. 20402. 

stock'^iinber Is 0^8-000-00- 3]^6-0. Call GPO at (202)-783-3t38 *to request^prlce.^ 

ThJ.s report #froja<the National ^gcience Foundation T)rovldes data on federal- and 
oJtJie/ Support for 'separately budgeted R & D spending, expenditures for instruc- 
tion and dep^^rtmental research, and capital spending for scientific activities. 
R>& D ej^^dltufes 'at acAdemJc instituti9ns increased 12% in 1975, an increase : 
diie largely** to increased Federal support of R&D. 

' *Iational Science Foundation. GrTadiJpk|A ^ence Education Student Support and Pojst- 

/ doctorals. Fall J975. *• (Cppie^T^f^lHSport , NSF 77-313, ^re available from 
J\ the U.S. Governmen-t* Printing* Off ic^^Bshington,. d'c. 204.02, a^&^.20 per copy. 
r-^ Stbck* number is 038-^0-00-^-0.)' '^^^ ^ W$ ' ¥ 



V 



h National, Science Foundation annuaL irej)ort on pattern^ of gr^|ate etarollment 
and postdoctoral-^pport in science and engineer.i'ng fields, compiled from data 

' supplied by graduate science departments in Ph\p. -granting institutions.- Find- 
Ungs note, that' graduate science and ^gineerin^^fcwrollments may have* reached a 

; Btancfetill after a slight rise Qver the last two* years; but* number of woman en- 

• rolied in^^ience programs is increasing. ,* ' ' . '^^^ 

National ScienceS^Foj^ndation. Manpower Resources Iqr Sp^entif ic^Activitdes at ^ 
^ ^Universities andj^olleges, January 1976. (Copies tof ^he report, NSF 77-3Q8, are 
available from the U.S>- Government Printing Office, Washington, D.C. 20402, at 
'$2.pO per^copy. ^Stock numbef Its 038-000-00-320-8. 0 ' , , ^ 

. ■ • ' ' ' ' V ' * ^ • ; . . ♦ 

Toiftains d^ta on the employment of scient.ists and engineers^ at*tJ.S. universities' 
^ ^ 4fid Alleges, b^'sed on a, syrvfey 'conducted in January 1976.^ Data are analyzed ih 
"^^^^^SB^K of v^|p.pus Qhara^£erist its^ such a§ gex, type* of activity, and type of ^ 

t ^, ^ . . ' ^ ^ * ^ * " ^ ' ^ ^ 

Natibha> Scle^e Ebundatipn. Na^tional P.atterns of R & D Resource^: 1953-77. 
'{Copies of th€ report ar^wyailable- f fom the U.S. Gpvernment Printing Office, 
fashington,' D.C. 70402,^'at $l.*|o pep^py; Stock number is 038-000-00-324-1;) ' ' 



tQtal'R-^, p spending' in the' lifted States is 'estimated to reach $40.8\billion In 
1.^977^9% aboVe thd 197fe level ; the .Federal portion, is -also' rising, to approxi- 
mate|.y. $2JL.8|J)illion,in 1977^. These and oth^r firjSings are included[ in the liSF^ 
rejporfon funding patterns in the tJnited States. , • ^ ^ ^ • . 



Engiwerin^. _(fiopies of tlje report are available ftom#the U.S. Government 
Printing^ Of fill, W^'sHlngton, -D.'c. 20402, at $3.20 per copy T Stock number' is 
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National Science FoundatiiDn. Pro^eftts, Ih Hi^r Education: Science, .Mathematics, 
Engiwerin^. _(fiopies of tlje r 
Printing^Offill, W^'sHlngton, -E 
038r000-00250^3.)/. • j 

l|i scle^e^,' mathematic's,^and •gineerlng, tiany of;.the experimental projects^p^^l' ^ ^ J 
educaliLon have been siippotted by" the National Science Foundaticm. Direptorsor 
Pitoj'ect^,-fr(5m the '''AltVwiatives in liigher Educatf on" and "Science and Engine'qfring 
Tjechni'cl^^'^Educ^tion"*'* programs -of NSF have prepared brief deScriptipnp 'of theiif 
alctivfties in:pr3er:^=^^-ovide basic infbrma^fc(n aboutLtH^fe NSF-^upported 
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projects 'to other project director^, the academic and' sc!^^tif ic co«rtIbn4.f^'!*^ 
the genetal public.^ . . ' 

Nelkln, Dorothy. ^ ^'Creation vs. Evolution: The Politics of 'Science EducatiAf," 
in E. Men4elsohn, P. Weingart, and R. wHitley (eds.), The Social Production of 
Scientific Knowledge, Sociology of the Sciences, 265-287. "Dordrecht-Hol>and: * 

• T>. Reidel Publ. Co., 1^77. ^ \ j . • 

As^Nelkin point^fctt, the fchallenge.to science of the "scientific creationists" 
may be»ani)ng tl^ mdst complex and strange of recent history", sin'ce 'the creation- 
ists themselves may often be scLgitists who work '"within' the sociologicafl. frame- 

. Work of the Xpntemporat^ sclent establishment." Nelkln analyzes the current-. 

"situation ana then turns to"falla#Lefe that are evident ab scientists try "to 
trantfer their professional expectations about science to the diffusion of scien- 
tific knowledge and to tbelr quest for c^'edibility in the public -domain" (%6) . 



X., 



Oqean Policy Committee of the Commlssioti on International .Relations NAS-NRC. ' Vj^e 

Marine Scientific Resealrch' Issue in^the Law of the Sea Negotiations." Science 
' 197., 15 July 1977: 230-233. .at ' ' - * * • . ~ ' 

Imposition, of the 200-4ile coastal j^lmlt greatly affect^ the progress of scien- 
tific research the oceans and their inhabitants. The committer gives four 
examples oj^eseatch recently endangered or hampered by refusals of states to 
^ allow rese^ch off-shoife. Speaking for the oc'eanographic community, the commit- 
tee spells hut the essential objectives in any future treaty _re research. 

^ . ■ .. • V • , ■ ■ - 

Pelizzoli, Luigi; Jjfria Christ ina-Lombardini, and Alba Qini Martitio. "Images from 
School: the Views of Ilfalian Teachers'and Pupils." Futures 9, April 1977: 160- 
1^; j ■• • . r - . 1 'A 

Two Reports on st-udy of future images (Italy, in the; year 2000> hfeld by cm^ldren 
and their teachers. Iftcludes some illustrations from .the childi;en*s drawings. 
Authors idnclude that tesults show children thinking "in gfobal terms, 'since 
thinking ^bobt 'the futiijre means not only thinkiq^ about one own future but also 
' hat^jpthers" (L^ 



^1 



.tiant'DNA Research.". Bulletin of the Atomic Scientj^st^ 33, May 1977:- l}- 



Balanced and in^^natiVe review of issues In* two local actions — New York State 
and Cambridge, Massafchi;setts . Includes five separate articles? "A Legal Officer *s^ 
Dilemoa," New ^ork Stajte Attortigj^ General ' s statement by Louis Lttk^witz; "Am- 
0 Inagin^ry Mobster," byl James Dv^atson, who feels' that "only danger file ts 
^ the specter of Unt^stej^f regulations ;" ."Guidelines That Do the Jfob," by Wallace- . - • 
. P. ilpwe; "^esept Contjrgls Ar^ Just; a Stajrt," by Richard P. Novick, M,p.', ^nd a 
reprint of th^e 5 January 1977 report of the Cambridge Exptw^imentation* Review 
'Board. • 1 . ^ - . . 

! * ' " 

^"Recombinant DNA - A Ijews Forum. "\ Chemical and Engineering News >55; -30 May 1977: 

16-42.' V i • ' ■ ' 
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Includes three '^oslrtion papers ' (and rebuttals by all participants) : "Potential 
Benefits Are Lax ^e, Protective Measures Make Itisks Small,*' by Bernard D'. Davis; 
''Uncertainties' Great, Is the Gain Worth the Risk?" by Erwin Chaiqgaff; "Public 
Must Regulate Recon^nant Research," by Sheldon Krimsky. ♦ 

"Recombinant DNA Hearing at Harvard." Boston University JQurnal XXIV, Fall 1976: 
5-23. • ' • • T . . 



V * Edited and, expunged transcript of the 28 May 1976 hearing before the Harvard Uni- 
' 1 versity , Committee on Research Policy. An open letter to the Preside|^t from Sens. 
Edward Kennedy and Jacob Javits is appended to thq transcript. * 

Rltchle-Calder, Lord'. VScience Is For All." Tin fi wjtL rtnnn-fnr in, March/Ap^il 
I - 1977: ' 2-12. ^ JT' . 

Asserts^thal^J^stem domination of science is an acTiiient of history; describes 
* • Various proposals for;the international sharing of scientific and technical V 
knowledge and for the fostering of science, educati^on. 



Si|^t> William S., and E. Walter Coward, Jr. "Agriculture and Behmrioral Science: 

Emerging Orientations'"- Science 197, 19 August 1977: 733-737. 
* t ... 

Description of shift in field "away from a conceptual perspective en^hasizing 
communicatioi^to ode- in which technology and social organization 4te deemed 
essential in understanding and promoting agricultural development" (736). 

Sancfers, Howard J. "Supply and Demand for Oaepiists - Looking to 1985.'' Chemical 
' and Engineering News 55, 4 July 1977: l/-30. # ' ' . 

~ ^ - ^ ^ ' ' • 

Comprehensive report on employment prospects in chemistry, based on Buteau of 
Labor Statiqftics projections; predicts sobe Ijalance. in the supply and demand. 

' Schurir, George. ^ Scieace yd Ethics . MancJiester, ftiglarid: SISCON, University of 
Manche||^r, 1977. . / 

First i^rican contribution to* the SISCON series of trial -use tfexts. Tfie book is 
* , ^vlded into "sessions". — one,. on the internal ethics of science; two, the 
^ethics^of the ba$ic •retetionfihip between science and society; and three, ' the ^ , 
"ethics entailed''ia!i^e scientl-fic manipulAtjLon of nature." 

Science ^d Technology^ for Development; InternatiCMaal Coi^liJct and Cooperation^ » 
United Nations Conference on Science and. Technology for Development, 1977. 

tbliography pf studies and documents related UNCSTED, available. in U.S. 
from the Countil on 'International and Public Affairs, ^0 East 4,2nd Street, New 
^ ^ • York; New York 10017, ^6^60. . » . \ ^ ^ ^ ' 

Scientific Manpower .Commission. M^npo^er planning for Scientists and Engineers . v - . 
^ Washiivgton, D.C.: Scientific Manpower Commission, 1971: $2.00, available from 

^AAS • k ' ' - ^ 

i , . ^- 
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This report of a .Spring 1977 workshop presents '^he discussions aniong peopleT, 
both in and out Q,f goveminep.t, who implement, regulate,* or enforce fedeiral man- 
dates on the labor market for scientists and engineers. . o ^ 

*"*'■<■■. •' •* ** 

Sh^in, StevSil, and Barry Barne8\ "Science, Nature ^and Controls Ititerpreting 
Mechanics* Institutes." Sboial Studies of Science 7,^(1977): 31-7^ ^ t 

This paper is based oh the pr^mlde that the movement to found Mechanics* Insti- 
tutes in Britain during the.l'820*s and l&30*s was informed -by an interest in the^ 
social control of sectors of the working class.es • The author's ohjecti'^e is to 
show how the founft%];8^f the Institutes thought a sciekntific education would aid 
in the soc control ef tho^e artisans who were their designated target* 

Sbapley> Willis, Don I. Phillips, and Herbert Robac^. Research and Development in 
the Federal Budget, FY 1978. C.Washington.. D.C.: AAAS, 1977. 



This report is the second in a. series prepared by -the AAA? to cQntribute to the 
understanding and discussion' of U.S. Federal R & D budget^'* and is'sues.^In addi- 
tion .to^lscussion of what happened to the FY 1977 budget(^» Part I of the" report 
examine^Bhe proposed (Ford) and amended (Carter) versions of the FY 1978 bud- 
get. P^lff II concentrates on the b^sis for R ^.D budget decisions and the role 
of Congress. • ^ ^ 



"Should the Delaney Clause Be Changed? - A News Forum." Chemical and" Engineering 
News 55, 27 June 1977: 24-46. > : - - . ^ • . 

Includes four position papers^ (and rebult^ls) : "UsS. Health Will Be Jeopardized' 
If Delaney Clause Is Abandoned," by William 1-ijinsky; "Tolerance Levels Can. Be 
Set for Chemical Carcinogens," by Frederick Coulston; 'delaney. Clause Should Be' 
Strengthened, Not Weakened," by Sidney Wolfe; "The Delaney Clause Must Be^ ^ 
Amended and Modernized," by Rep. .James G. Martin. ^ 

• * 

Sieghart,*' Paul. Privacy and Computers . London: Latimer New Dimensions Ltd., 1976. 

Introduction to the subject for the person not an expert in this area; explores 
legal, social , and political issues on an international sdale. , , , 

Simring, Francine Robinson. "The Doublo^^Helix- of Self-Inte#est. " The Scletrces 17,^ 
May/Jun?J.977: 10-13, 27. ' ' 

Indictment of. the NIH advisory system — "The coils of mutual. obligation for 
grants ^nd position have wound themselves around scientists^ thus presenting: 
batriers to impartial evaluation and honest criticism qf scientific swork" (10). - 

Smith, Merritt Roe. Harpers Ferry Armory an ^^«> Technology: The Challenge of 
Change . Ithaca, New York: Cornell Untversl^pfress, 1977.. ^ 
• • 

History of the reception of a specific .new technology — the pace was perhaps 
•Idwer than had been assumed. Impact of sooial, cultural, political situations 
on this acceptance. ' ' ^ 
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Suppei Frcderitk, and Peter D. AsqUtttK PSA 1976 , Volume two. East losing, ^ - 
Michigan:- Philosophy o^ Science Association, 1977.* ' ^ /< 

Proceedings of the 1976 Bienn±al Meting of the Philosophy of Science AsSocia- . 
tion. Symposia papers include discuisions of diverse topics sucb as the philoso-^ 
phy of medicine, compiex systems, tjie philosophy of technology, ^^piobiology , and 
scientific realism. • _/ ^ ' . ^ ^ - 

Trumbull, Richard. "The Biologist Census^' Bioscience 27, March 1977: M92~195. ^ 

Report on the initial' 206f respfonses to, a census of AIBS member-scientists; coo- ^ 
centrat^s on employment and -compensatioo data, tabulated by age and sex. 

'•User Survey Okayg NSF Peer Review System."' Chemical and Engineering News 55,^ 36 
i May 1977: 16-21.^ < ' \i 

/News report on the results of si^ey, co-sponsored by U.S. House and the National- 
Science Board ,o^^F"t^^^ewers and applicants. * . 

^ " • r ' ^ , . 

Vetter, Bett.y M. Supply and Demand for Scientists and Engineers - A Review of 
- Selected Studies. Washington, D.C.: AAAS, 1977./ 

Assesses current i^ajrttcipation af women in scieugg^^d engineering. 

Wade, Nicholas. "Death of the B-1: The Events Behirid Carter's becii'lon." Science 
197r 5 August 1977: 5^6-539: .v. • \. 

Analysis of the political forces at work for and against production of the U.S. 
B-1 bomber, including the effect of gra^g-roots lobbying by the anti-B~l coali-i 
tion and the influence of well-timed med^la feporta.* - 

Wade, Nicholas. "Gene Splicing: Senate Bill Draws Charges of Lysenkoism." Science 
197, 22 July i977; 348-350. / ' 

Review of state of Senate bill establishing regulatory apparatus on Recombinant 
DNA research; also discussion of other currents of opinion on ffegulation, through- 
out the scientifii community. ' ^ . 

' * , ^ 

,Wade, Nicholas. "Thomas S. Kuhm' Revolutionai^ Theorist of*Science." Vficience 197, 
[ . B July 1^7: 143-145. ' , - ^ 

Review of a ^ndmark in intellectual history ^" .its author, and its continuing 
impact and varying reception in tl^.f^ds. of history , l>hilosophy and sociology, 
of science t» , ^ 

Walsh, Efthalia. ''The Handicapped and- S<?lJ|f: ^Ving into the Maindtream." • 
- Science 19£^-24_Ji^ 1977-^ .1424-1426. , ; / ' ^ ' 

Impact of Implemegtation bf the Rehabilitation Act of i973 on science and science 
education. "McSst student^s handicapped from an earlj' age have 1)|en ^>arred from 



pursuing scientific careers, 'because, without^an fl^troducticm> to' science vocabu- 
lary and to development of ^concepts and problem-solving in elel^entary schoolj^-, 
the student .is unable to continue to higher levels," How specifically to Remedy 
this situation? . - ' ' " • 

Walsh, John. • "NSF Science Education: Basic Issues Stlll^nresolved /' ^ Science 197, 
ly July 1977: 233-236. ^ . " ' ^ ' 

Situation in the Science Education Directorate - history o| the glories, trials,, 
and tribul^ions. Shifts in personnel and management models are discussed. * 

Walters, LeRoy, e^l. ^ Bibliography of Bioethics , Volume Two. Detroit, Michigan: 
Gale Research Co., 1976. , - . . ^ , 



Another in excelletit series* sponsored by the Center for Bioethics, Kennedy Insti- 
tute, Georgetown'University . Ext^ensively cross-referenced and j^turing both 
print and non-print items. jBr 

^ ' . ' 

Walters, LeRoy. "Some. Ethical Issues in Research Involvi(ng"Human Subjects." 
Perspectives in Biology %nd Medicine 1%, Winter 1977:' \93-210. 

With emphasis on biomedical research, the articTe analyzes^^&^^gjpiajor ethical 
issues in human rellterch <in an attempt to^ identifyj^^^oe^or mo^^Bthical prin- 



ciples whicli are pertinen^to each issue" — moral juctif icatioi?7 research de- 
sign, r<|^-beS\ef it. analysft, selection of s,ubjects, informed consent, .social ^ 
control, compens^t^ion of injured research subjects. ' , ^ 

WeisskoR£._^4ict;pr^ F. "Th^e Frontiers and Limits of Science." American Scientist 
65, July- AugusV 197-7: 405-411. • ' 

Sciellce must have a ^pnscientif ic bas^ must necessarily be embedded "in a much . 
wid^^realm of human experience." "This emotional and social "embeddinof of 
^ience is the precondition of the quest fbr s'cientific truth," Whlie^the ^ 
internal and ;extemal frontiers of science are largely defined* by -scientific know- 
ledge, the limits of s.cience are rooted in the social con£ext. ; 

Whiteside, fhomas. "Annals of Crime: Dead Souls in the Computer^." The New 
Yorker 50, 22 August 1977: 35-65. g \ ' ^ ' 

First of two-part series on computer crime; this' article primarily details 
exMfles; good introduction for layperson. - • , 

Williams, Jrevorl * "Scientific Literature: Its Influence on Discovery and Progr^s^* 
Interdisciplinary Science Reviews 2-, June 1977:. 165-172. 

Historical sumflidry of the development of published comm^lnicationa in thatscien- 
^ cee -T the role of the sc'ientific societies, growth, of abstract journals, and 
" Preview of the current chat^gfis such as increa§ed use of IR systems, microform 

publishing, -and the synopsis journals. " ' !" • 




Winner^ Langdon. Autonomous Technolpgyy Technics-out-of-Control as a Theme In 
Political Thought. Cambi;id§%, Massachusetts: M.I.T. Press, 1977. • ^ 

On technologicai *<ieterminism and the relation of technology to current political 
•. ,th3&^ht. ' . ' T ' ' 

Wolf, C^P." "Social iBpact Assessment: The State of the Art Updated." Socfal' Im- 
pact A&sesgment 20, August 1977; 3-19. • 

First of a two-part ^ries on the field of "people impacts," interdisciplinary 
' analysis of the social effects^ pf policies,, program^, or projibts while they 
are still in the planning stage. Article includes, a history of the development 
of SIA and a description of the formal ai>d inf ormalgtof ormation networks 
presently operating ii^hfe field. 

Woolcock, J.B. ^ "Quis Custo4iet Ipsos, Custodes?" Perspectives in gid^ogy and Medi- 
cine 20, Winter* 1977: 24^-259. • . . • 

M *' 

priti.cisin of current graduate training in the sciences — ' it/f&ils to eneourag^ 
the probing' 6 f the ethos ^nd the purpose of scientific endeavor. "During. his 
•graduate' training the srudent'^ i*magej|pf science changes. .., but^ this, eyolu- ♦ 
tionary process neither monitored' ndr guided in what' the author consi<ie?s 
the proper manne^jp ' * 
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